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© Cable television system. 

© A cable television system and method in which each 
subscriber's converter is located outside the subscriber's 
premises in an external control unit ("ECU") which also 
includes several other subscribers' converters. The ECU 
includes common signal processing circuitry for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directions between the ECU and the head end of the system 
and between the ECU and each subscriber. Each subscriber 
supplies a portion of the power required by the associated 
^ ECU- Multiple television channels can be supplied to each 
^ subscriber via a single drop cable connecting the subscriber 
^ to the ECU. 
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CABLE TELEVISION SYSTEM 

Background of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises. 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the ' 
subscriber to remotely control the converter. This 
consideration has tended to discourage the develop- 
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ment of cable television systems with off-premises 

converters . 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off-premises converters. 

Stunmary of the Invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off-premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU" . The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or "SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber' s premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated subscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end* 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention. 



Figure 2 is a schematic diagram of a typi- 
cal siibscriber unit ("SU") in the apparatus of 
Figure 1. 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1. 

Figures 5a-5i, which are connected togeth- 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital unit in the apparatus 
of Figure 1* Figures 5k-5s are collectively a 
schematic diagram of the gate array shown in Figure 5c • 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5, 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1. 

Figure 7 is a schematic block diagram of 
the "SPU" in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ('^CC") and modem of the headend 
in the apparatus of Figure 1* 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 
CCC to an ECU. 

Figure 11 is a diagram of a basic message 
format used in an embodiment of the invention for 
data communication in the reverse direction from an 
ECU to the CCC* 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention- 

Figures 18a-h are flow charts illustrating 
the flow of a program controlling the operations of 
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the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detaile d Description of the Invention 
1- Overviev of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECUl, 
ECU2 , etc . , connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUBl, SUB2, etc., each of which is connect- 
ed to an associated ECU by a drop cable DROPl, 
DR0P2, etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this ntimber is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 
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conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or "physical" 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e.g., television signals from studio cameras or 
video recorders, FM ^udio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc., and 
shifted to predetermined physical cable channels by 

the modulator. 

All of the output signals of modulator 24 
are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 via 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
may be of two types: (1) a so-called "forward data" 
signal which represents information generated at 
head end 12 for controlling the ECUs in the network, 
and (2) a forward high data rate channel ("HDRC") 
signal which is typically included in the FM band 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g., general purpose computer programs and 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "EM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed in 

the system. 

In addition to adding forward data and 
forward HDRC signals to the signal applied to cable 
network 14, combiner 32 also conducts so-called "re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECUs as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 
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the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14, Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36. 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non-television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way commvmication between the 
head end and the subscribers, and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU* Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for moxinting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU, 



Tap off device 50 is connec"ted to conven- 
tional splitter-combiner network 52. Splitter- 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
units SUl, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU, Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub- 
scriber's television receiver in conventional cable 
network systems. 

Splitter- combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54, described in greater detail below. 
In general r analog unit 54 separates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog unit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52, and splitter- combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECUl as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU. 



As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52. In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 
signal portion to a television signal on a predeter- 
mined channel (e,g,, channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned. 
This television signal is applied to the SU's asso- 
ciated drop cable DROPl, DR0P2, etc., which runs 
from the SU to the associated subscriber's premises 
SUBl, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ("VLF'^) data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated stabscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
unit 55. Each SU also conveys reverse HDRC signals 
from the associated sxibscriber drop cable to analog 
unit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating current ("AC") power signal to the associated 
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drop cable. The associated SU conveys that power 
signal to common power unit 60 in the ECU. Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU. In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital unit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via communication unit 56 and 
the SUs. Digital xrnit 55 also controls various 
functions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the sxibscriber is authorized to receive 
the desired channel, controls the subscriber's SU to 
cause it to apply the desired channel signal to the 
subscriber's drop cable. 

Each subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable • The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ("LED") displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein: 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHZ 

3. VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

b. Channel 1 19-375 MHz 

c. Channel 2 19-625 MHz 

d. Channel 3 19- 875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-108 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be sxibstantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals. This is discussed in 
greater detail below in relation to the SUs» In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables. Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave" SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
timed to a respective one of the two drop cable 
channels. 
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Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU- In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II . Subscriber Unit 

Figure 2 shows a typical subscriber unit 
SUl in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1, each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional RF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 output on pin 7 of conventional 
addressable latch 140. 
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Converter tuner 100, together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the channel 
to which the subscriber's television receiver 90 is 
tuned, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184- In one embodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part number TD6352P or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into^ frequency synthesizer 104 
at the clock rate established by its CLOCK input. 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ("LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOG. 
OSC. signal frequency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ("P/D OUT") terminal* The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is tuned. 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104. In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular SU is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ("NEA") input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal , that signal is simply re- 
ferred to in this specification by its functional 
name "NEA" without regard for its logical polarity. ) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and outputs of 
addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR ("CL") input terminal of 
addressable latch 140- If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU. The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the SU 
for use by digital unit 55. 

Each primary SU such as SUl has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals ("+'• and "-") from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and sximmed 
with other + and - power signals from other sub- 
scribers and SUs (i.e., SU2-SU6) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SUl to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184- Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primaory SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. As mentioned above, each of the subscriber's 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUs are (1) the use of different local oscil- 
lator frequencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground • Direc- 
tional coupler 182 conveys VLF signals in both direc- 
tions between the drop cable and the VLF input/output 
terminal . 

III. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL* The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coupling network 
202. Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202, bandpass 
filter 204, and lowpass filter 206 convey reverse 
HDRC signals (25 MHz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUBl, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct commiuiication via 
cable network 14 between the subscribers and head 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 
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television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200. The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214. The resulting 4.5 MEIz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
("FM") forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit 56 in 
greater detail. Communication Tinit 56 is controlled 
by digital xmit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber's SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12, A 
two-bit reverse channel selection signal ("REV. 
CH. A" and "REV. CH. B" ) is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e., 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication. In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19,125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different nximber of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier. In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK") modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and NAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request- to-send ("RTS") signal from and pro- 
viding a clear-to-send ("CTS") signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12, digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical "0" state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current- limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305, after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical "0" 
state on the CTS lead to signal ^gital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0" 
state . 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figure 1) for transmission via cable network 14 
to head end 12. 

For enabling communications between the 
ECU and each associated siibscriber SUBl, SUB2 — 
etc., communication xinit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and C, Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line- In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SUl, SU2 ... etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, Oil, 100, or 
101), digital tmit 55 can select a particular drop 
cable to enable a particular subscriber to communi- 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency ("VLF") demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the SPUs are 



on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical "1" (mark) is represented by 100% carrier, and 
a logical "0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency, of 468 KHz. The output of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECU to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor's collector shifted 180° relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324. 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts* Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40. For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered teanninal in Figure 5g, 

Digital unit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/trans- 
mitter ("USART") 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial foirward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5s, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead. 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT"), CLOCK ("CLK"), 
RXC, TXC, READ ("RD"), WRITE ("WR"), and RESET 
("RES") leads. The lilT signal is generated by 
USART 400, is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an iii?>ortant event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12. The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402. Gate array 402 applies 
an inverted RESET signal to USART 400 , microcomputer 
450, and hex inverting buffer 465, 

Gate array 402 is shown in detail in 
Figures 5k-5s, In Figure 5k, reference number 250 
denotes a typical input buffer; reference nximber 252 
denotes a typical AND gate; reference niHober 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
number 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s, reference number 264 denotes a typical 
latch. The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5s: 
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TABLE B 

Figure 5c Lead. Label in 

Pin Number Figures 5k-5s 

1 INI 

2 HEST 

3 INIO 

4 IN3 

5 IN4 

6 IN5 

7 IN6 

8 IN7 

9 INS 

10 IN9 

11 INll 

12 1N12 

13 

14 GND 

15 IN13 

16 OTIO 

17 0T9 

18 0T8 

19 0T7 

20 0T6 

21 0T5 

22 OT4 

23 0T3 

24 0T2 

25 OTl 

26 OT12 

27 OTll 

28 VCC 

In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the output lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51. The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a EEQtJEST TO SEND ("RTS" or 
"DTRA") lead by which it interrogates communication 
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unit 56 to ensure tliat the communication unit is 
ready to transmit reverse data to head end 12. If 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to USART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ( "RTSA" and 
"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used. Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55, The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the -h5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND ("GND") 
lead of gate array 402 are all connected to ground* 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro- 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part nuinber 
80186, performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e.g., channel selection), and (3) communicating 
with microcomputer 450. In addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 via its DRQl, INTAO, DRQO, Al, A2, PCSO, 
TIOOT, and TOOUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
( "DMA" ) for reading by applying a DRQl signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTAO 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQO signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i.e., control "C" or data "D" ) within the USART 
register set selected by the Al signal. The PCSO 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420- The TOOUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the TOOUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 
gate array 402 via its TOOUT, PCS2, PCS4, BHE, INTO, 
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RESET, CLOCK OUT ("CLKOUT"), READ ("RD"), and WRITE 
("WR") leads* The TOOUT output signal of micropro- 
cessor 420 is described above. The PCS2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with USART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above • 

Microprocessor 420 applies data and ad- 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
AD0-AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INTl, INT3, 
and PCSl leads. Microprocessor 420 applies addi- 
tional control signals to memory Unit 475 via its 
UPPER CHIP SELECT ("UCS"), MIDDLE CHIP SELECT 
("MCSO"), and LOWER CHIP SELECT ("LCS") leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
TOIN, TlIN^ SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ("GND"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 488-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT teminal is connected the RESET output 
terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re- initialize itself 
properly. For this pu3T)ose, the output signal of 
power detect circuit 480 is connected to the RESET 
("RES") terminal of microprocessor 420 in parallel 
with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals. The 1Q-8Q output leads of 
latches 430 and 432 collectively comprise an address 
bus which is connected to memory unit 475. Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
("ALE") signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436. The OC terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECU, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL") multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450, which can be a conven- 
tional microcomputer such as Intel part ntimber 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420. Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply- 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input terminals of mul- 
tiplexers 440 and 442. The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("WR"), READ ("RD"), 
XTAL2, XTALl, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTALl and XTAL2 leads 
determine the operating frec[uency of microcomputer 
450. Pull-up resistor network 453 is connected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMP82C43P. Expander 454 allows a small num- 
ber of microcomputer input/output terminals to be 
connected to a larger number of input/output leads. 
The EA and VSS leads of microcomputer 450 are con- 
nected to ground. In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to ground. 

Microcomputer 450 receives VLF data from 
commxmication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 
input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT ("CS") and C3R0UND 
("GND") leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463 • Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memoiry unit selected by the LOWER CHIP 
SELECT ("LCS") signal. A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474. Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device • The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5*7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the lA input terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 
16K-byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part number 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ("RAMs") 493-498 
which store the data needed for control of the ECU. 
Each of RAMS 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
("BKU") and LOWER BANK SELECT ("BKL") signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amoimts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI. Common Power Supply 

To reduce the amoxmt of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60-volt AC power 
signal to the SPU's associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber's associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60 • 

Figure 6 shows common power imit 60 in 
greater detail • As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A pair of series-inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the input of a 
conventional switching power supply 520, Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532, 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542, 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574. A fourth regulated output of 5.7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital unit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figure 2), as well as to analog 
xinit 54 (Figure 3), commtini cation unit 56 (Figure 4), 
and digital unit 55 (Figure 5). To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

VII. Subscriber Processing Unit 

Subscriber processing units <SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 
typical master SPU in detail. 

As shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output (»+") all necessary regulated 
DC voltages required to operate the circuitry of the 
SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 
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presepts a low impedance to the lower frequency AC 
power signals* AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop C£±>le, Thus, each siibscriber, 
via the master SPU in the subscriber's residence, 
provides a share of the total power required to op- 
erate the ECU to which the sxibscr iber * s SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber 's master SPU would supply power to the drop 
cable* 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse HDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal ("TV") to which the sub- 
scriber's television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FM 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides sxxbscribers with great flexibility 
in variously locating the SPU and the siobscribers ' 
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television apparatus and other equipment within the 
subscribers ' premises • 

The terminal of directional coupler 778 
connected to the TV and FM audio teirminal is also 
coimected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals- As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier frequency of 430 KHz. This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw'^) filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational amplifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECU via the VLF 
signal. 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. TMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-segment display 710. In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is txined. 
Microcomputer 700 drives display 710 in a conven- 
tional manner by multiplexing display data onto a 
common seven-line bus Bl and alternately enabling 
two return lines A and Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710* 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp, in one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro 
computer 700 is television power relay 791- Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged* Relay 791 is con- 
trolled on and off on command from the ECU, 

Also connected to microcomputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows. 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ("RCU") may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
such an RCU may be of any type, wired or not. In 
one embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light. In the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700. 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740. 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 
742 turns on and off FET transistor 746 via resistors 
743, 745, 747, and 749. FET transistor 746 controls 
on Ind off the output of continuously operating 468 
KHz oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 748 is applied to an emitter-follower 
circuit comprising transistor 750 and resistors 752- 
755. capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778. The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECU 
on the SPU-to-ECU communication channel. 
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For enabling each of a plurality of SPUs 
(i.e., a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively communicate 
with the ECU. each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses. In addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01, 10, or 

11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Each SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32, Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36 ^ which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880, conventional 
main memory 882, conventional output buffer tinit 884, 
and four conventional main input buffer units 886-889. 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller niamber of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer tinits 884 and 886-889 in- 
cludes a conventional high level data link ("HDLC") 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer imit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NRZI forward data signal. This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the fointfard data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19-125 MHz, 19.375 MHz, 19.625 MHz, and 19.075 MHz, 
respectively, and that the reverse data is in MRZI 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844, The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal • The output 
signal of bandpass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
("RTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10,7 MHz data signal to a baseband data 
signal which is applied to interface device 866. 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 
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higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ECU Operation 

Microprocessor 420 (hereafter sometimes 
the "Data Processor" ) is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
"Drop Processor" ) . The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
In addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs, and 
in implementing and controlling various ECU functions, 
will now be described. 

A. ECU/SPU Communica tion Protocol 

The communication protocol between an ECU 
and its associated SPUs must allow for the prompt 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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requests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables. Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1, ECU/SPU Polling 

To ensure the prompt servicing and pro- 
cessing of subscriber-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU's 
digital unit 55 using a two-level polling scheme. 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i.e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low-speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs. In this event, the communication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcompu- 
ter 450 in ECU digital imit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
"cry" or "Service Request" signal. At the ECU, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU'S VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service . 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-to-SPU channel. This verifies to the SPU that 
there is no other coininxini cation on the drop cable. 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU. Ir- 
respective of which SPU on the drop first requested 
seirvice, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commcinds and cease any activity 
(i.e., carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings' and non-xiniform, indeterminate 
character timings. The ECU-to-SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ("ACK/NAK") handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit, then eight 
data bits (transmitted low-order bit first), a parxty 
bit. and at least one bit time of mark condition as 
an ending. The ending bit time of mark condition 
also serves as a lead-in to a possible subsequent 
character . 

Character Framing 

Character framing is established by the 
SPU sensing on the ECU-to-SPU link at least a prede- 
termined number (e.g.. twelve) bit times of a con- 
tinuous mark condition followed by a mark-to-space 
transition resulting in a start bit. If an SPU los- 
es character framing it will not recognize any com- 
mands until Character framing is re-established by 
the ECU. The ECU periodically allows a given drop 
the opportunity to re-establish character framing by 
enforcing periods of continuous mark condition. 

Message Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framing 
bit The beginning of a message is indicated by a 
space condition (logical zero) in the message fram- 
ing bit. A logical zero message framing bit means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On the 
other hand, if the message framing bit is in a mark 
condition (a logical one), then the data f-«l<^ " 
interpreted as containing subsequent information to 
a previous command. Any number of message charac- 
ters can occur between command bytes. The incorpo- 
ration of the message framing bit, although adding 
1/llths overhead to each message character, increas 
es framing integrity and permits increased 
through-put When long data streams are encountered. 
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without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SPUs* By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 
a particular drop. 

ACK/KAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/SAK window on the SPU- 
to-ECU link* Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow* This ACK/NAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/KAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU-to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits . 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU. Otheirwise, carrier is maintained on during 
the ACK/NAK window. One bit time after receipt of 
the parity bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU* 

B. ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data. Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 
may not be required. 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. In such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention • Commands 
having an asterisk are sent from the Drop Processor, 
The other coimnands are sent from the Data Processor- 

TABLE C 

COMMAND (HEX) FUNCTION 

00 Reset drop processor. 

01 Read power detect and 

bank address, 

03 Change tuner frequency 

(channel select). 

04 Send message to 

attached device. 

05 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 

sequence . 



08 



Define device poll 
sequence. 



84* Unsolicited Data 

Response from 
attached device. 

Briefly, the commands set forth in Table C 
operate as follows: 

Coimnand 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers. All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 . This is a one -byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SUl, SU2, etc., and to read the bank to which the 
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ECU's address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ecu's 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU'S address is assigned. 

command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
processor to tune any of the ECU'S six associated 
SUs to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 which 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 
of the command message. 

Command 04 . This command message (hereaf- 
ter the "04 command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2, 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 



-55 



01 6723 



alarms, and so forth. Such otiier devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04), (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes- The device command and data bytes together 
comprise the message. The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7)- The function code is used 
to command a particular operation in the addressed 
device* The following table sets forth the ftinction 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 

(HEX) OPERATION 

00 Read internal status, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non- flashing mode* 

03 Enable or disable data input to 

the device. 

04 Enable or disable data output 

from a device. 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non- flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Transmit a number of characters 

to the ECU as specified by 
the byte coiint of the 04 
Command message. 

OA Display a character at a 

specified position of the 
display. 

OB Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message requires the device 
to return a response to the ECU (e.g., in response 
to ftinction codes 00, 09, or OB), a command response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor. This response 
includes a three-byte response header followed by 
one or more data bytes. The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message • 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error-free 04 Response to a status request 
message, the data byte may. specify by its bit set- 
tings the device status as follows: the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2), a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
coiint is 00. In this event, a single data byte fol- 
lows the byte coimt to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice-to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occxir- 
rence of five consecutive link transmission errors. 

Command 05 . This cojnmand is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particular SU and, in a two-cable system. 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex 05). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B, respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to "0" or "1", res- 
pectively). A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SU address contained 
in the command message. 

command 07 . This command is used by the 
Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
Processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08). The second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address. 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map. If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 . This command (hereafter the 
"84 Command" ) is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g., a siibscriber has 
entered a channel selection request via SPU keyboard) • 
This coimnand message includes at least four bytes . 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occurred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU"to-SPU transmission (parity) error. 
An error code of 02 indicates an SPU-to-ECU trans- 
mission (parity) error. 
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C. Drop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
Processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interinipted by the Timer 
Internapt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECU) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903, the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated- 
Initialization is complete when the pro- 
gram flow advances to step 904. At step 904, the 
Main Routine interrogates the state of an input 
Buffer Full ("IBF") flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor. If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906, where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the input buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
detennines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
Processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 eUiy of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913. At step 913, 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop Processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e., the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. otherwise, the 
program advances to (1) step 918, where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops' to step 904 to 
again check the input buffer. 
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Returning now to step 913, if the 04 Buffer 
is not empty the program branches to step 915 • At 
step 915, the Main Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If "yes", the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916, the flow advances to step 914 to input 
the data received from the Data Processor. On the 
other hand, if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer. Otherwise, the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is empty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a couait of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
quest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service Request is 
detected at step 951, the program branches to step 
966 where the 04 Buffer is checked to determine 
whether or not the Drop Processor has received an 04 
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comnand from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above - 

Returning to step 966, if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
("1") in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the. Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the "1" flag. Because the program advanced 
from step 967, the "1" flag will earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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Assuming now that a Sein^ice Request is 
detected at step 951, the program advances to step 
952 where a conditional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor. Otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assuming now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to input the un- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ("OBF") 
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flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 command to send at step 971, the program loops 
to step 957. on the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 
At step 976, because the "1" flag this time is not 
set, the program loops back to step 957. 

D. CCC/ECU Communic ation Protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECUs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11- 

A basic message format for data communi- 
cation in the forward direction (i.e., from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a, each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECU address, a BYTE COUNT byte ("N"), 
a COMMAND byte ("CMD"), a plurality of DATA bytes, 
two CYCLIC REDUNDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a irnigue bit 
pattern ("01111110" ) • At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the commtmica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message. 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUS. The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes. Following the BYTE COUNT byte 
is a COMMAND byte (CMD). As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16-bit CRC number. 
These two bytes are derived from a mathematical mami- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU^ The derivation of the CRC 
bytes is accomplished in a conventional manner in 
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accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT* 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUs* The basic format of a message 
having an address of 0000 is illustrated in Figure 10b 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes. These four bytes 
are two MASK bytes ("MH" and "ML") followed by two 
REFERENCE bytes ("RH" and "RL"). Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU'S xmique address with the values of the 
MASK bytes. If the result of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message- As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for foirward 
communication shown in Figure 10a* Thus, imique 
FLAG ("01111110") bytes are used to identify the 
beginning and end of a message. Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (N), a 



-69- 



0167237 



COMMAND byte (CMD), and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative exaitiples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention. The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU. The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU's memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new functions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of functions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view. In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU'S memory, each byte associated with a 
different one of 128 so-called logical channels. 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to "1" or to "0" depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested to subscribe to view addi- 
tional or fewer channels, and so forth. 

As another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52, logical channel 9 with 
physical channel 15, and so on. In one embodiment 
having a single feeder cable, the Channelization Map 
in each ECU includes 128 bytes of data (in a two 
cable system, the Channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0, the second byte 
pair with logical channel 1, and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each SU to tune to a particu- 
lar physical channel. By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logical 
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channel/physical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel • This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COXJNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("11111100"). 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COXJNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU'S memory. Next, two bytes ("MDL" and "MDH") 
specify in low and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU'S memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. A 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the ECU'S memory. The READ message may 
be used for a variety of purposes* For example, the 



0167237 

-72- 

REM) message may be used to determine which siib- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth. Also, the READ 
message may be used to examine various portions of 
an ecu's data or program memory to diagnose faulty 
or failing ECUs. 

As shown in Figure 13a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes. After these bytes is a COMMAND 
byte which may be any value equal to hex F8, F9, FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message. However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively. Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to retuina to the 
CCC, and (2) two memory address bytes (MADL and MADE) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence . 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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Still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU* The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUS. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex FO, Fl, F2 or F3 
(11110000, 11110001, 111100010 or 11110011). As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC*s message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data- 
in response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU's message includes 
the responding ECU's unique address in the ADH and 
ADI. bytes, followed by a BYTE COUNT byte (N). There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC. 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force tune any drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause ail subscriber television sets connected to 
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the CATV system to tune to a channel on which instruc- 
tions and news may be communicated to subscribers in 
the event of a civil emergency. Also, this message 
may be used to automatically tune a subscriber's 
television set at the appropriate date and time to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to view. 

As shown in Figure 15, a typical FORCE 
TUNE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (K) bytes. Next follow a COM- 
MAND (CMD) byte equal to hex F4 (11110100) to identify 
the message as a FORCE TUNE message, and a DATA COUNT 
byte (NN) equal to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
force tuned. Alternatively, each bit of the SU byte 
may be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECU are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECU'S associated subscribers. Send 
function data is data keyed into SPUs by subscribers 
in response to requests for such data from the CCC 
at head end 12. For example, send function data may 
represent voting or shop-at-home data keyed in by 
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subscribers in connection with interactive viewer 
preference or shop- at-home serviceis offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six sxibscribers . The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function count byte specifying the 
niimber of send function bytes in the ECU*s memory. 
If the ECU'S memory contains no send function data 
(e.g., no associated subscriber has entered send 
f miction data), the value of the send fxmction cotint 
byte is zero. 

In one embodiment of the invention there 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs. The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to "1" or to "0". 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c- This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, 10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send ftinction count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN). A PROGRAM NUMBER (PN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 
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verter/tTiner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the PROGRAM NUMBER byte. 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs. When a subscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to "1«'. That bit is 
reset to "0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map^ This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sx±>- 
scriber associated with a particular SU is author- 
ized to view pay-per-view programs, and requests via 
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the subscriber's SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

TO order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber 's SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed in the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event. In addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewing 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period timer. 
During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer will 
time out and the ECU will send a command to the SPU 
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to cause "the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an SU 
is set to "1", then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to "1". Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to "1", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which subscribers should be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between the CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed. 
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E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17* A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor. As shown 
in Figure 18a, data received from the CCG is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001. This buffer is organized as a 
256 X 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time, A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO, Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003. Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002- Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003, Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002, operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU, 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figure 5) 
to signify that a message has been received from the 
CCC, 
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The routine of Figure 18b commences at 
step 1021, where the routine inhibits further input 
from US ART 400 and determines from the CRG bytes of 
the received message whether or not a transmission 
error occurred. If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled • After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU'S address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU's 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF). If this 
address is present, the message is for the ECU and 
the routine advances to step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC's message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the .routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
1028 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECU. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18C through 18h. This program is comprised of 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to implement various 
functions within the ECU. The main routine is a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program performs its 
task (e.g.. inputting keypress data from an SPU such 
as subscriber-entered channel requests, pay-per-view 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop cables, 
it may occur that an application program must return 
to the main routine before the application program 
has completed its particular task. For exa««ple, if 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
cation program prior to returning to the mam routine 
sets a time out value in a time table and a 3ump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jump back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main routine. 
AS shown in Figure 18c, the main routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters* The program then advances to 
step 1006, where the Data Processor initializes USART 
400- At step 1007, the Data Processor 420 checks 
whether or not its back up memoa^f requires initializ- 
ing. If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Chainnelization Map, parental con- 
trol codes. Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figure 18d. After step 
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1016, or after an operation routine, the program 
flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures 18e-18h. 

O perate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 
to the CCC message- 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory- The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK) , the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU's memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECU's memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TUNE), the program advances to Step 1037 where 
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the converter of the specified SU is tuned to the spe- 
cified channel, the SPU seven- segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
sxibscriber ' s television. The program then advances 
to step 1038 and returns to the main loop as earlier 
described • 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR), the program advances respectively to step 1039 
to enable/disable the send function in the SPU's or 
to step 1042 to clear the send function data buffer 
in the ECU. From steps 1039 or 1042 ^ the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described* 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU'S send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW), the program branches to 
step 1048 where the MS tuning data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map, The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the stdDscriber has ordered to view the pay- 
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view the ^^y-^^^-^ZT^^ZrJ.^ that suhscihe. 
step «''"/^^^r;,;!;«-viev prcgr». the as- 

is force tuned to tlie pay f ^^-^^i-ed the 

spciatea five-^nute preview 

»v.„t-oi:aer IIB on the subscriber' b SPO is set to 
"ts^ng and the SPU-s power relay is activated to 
tu^^" ihe subscriber's television. The program 
turn on the ^osl which causes the program 

then advances to step ^^>= 

to loop back to step 1049 for each of up to srx sub 

"ribers. After looping for ^^l;'*-^^/"' 

p„gra. from step 1051 ^-'^^"^^rTJZ. 
returns to the maxn loop as eaxlxer ae 

^ Routine 

If the main routine detects at step 1014 
rFi^re 18d) that the 100/64.second timer has txmed 
lir^e program branches to the Operate 2 routxne, 
out, the progr ^ routine functions 

r:^a::frc::ti:rof"ata — of 
u^i:ra::u^r;=^^^ 

:rf^cti;ns!^such as responding to SPU key presses 
L implementing the revested operation (e g. , c^ 
nel selection pay-per-view, 

vating the SPO's power relay, activating (flashing 

flashing) and deactivating the SPU order 
event LED, clearing the SPU seven-segment dxsplay 
event i^, program or channel xnformatxon) 

sending data (e.g., program 

to the SPU display, and so forth. .e^nows 
The operate 2 program operates as follows. 
The Data Processor maintains in memory a time table 
The Data ^ two-byte entries for each of 

havxng a pluralxxty o different drops 

up to 8 devices on each of up to o 

-o-x- TsrtT in one embodxment, "cne 
aRBOciated wxth the ECU- -i" . . 

assocxax.e „„i-^ies (0-63), although xn the 

time table has 64 entrxes (u oo), 
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described embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU, The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1050) as a function of the value of a time table 
counter (J). The routine then advances to step 1061, 
where the I pointer is used to read the I entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table coxinter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J cotmter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table- 
The jump table is a table maintained in the ECU's 
memory which is similar in organization to the time 
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table. However, the jump table entries specify the 
memory location in an application program to whxch 
the program should jump. These values may poxnt to 
the start of an application program, or to a poxnt 
within an application program if the application 
program had previously returned to the main routxne 
prior to completing the application program's task. 
Based upon the entry contained in the jun5> table, 
the operate 2 routine then advances to step 1065, 
where the routine jumps to the point in an appli- 
cation program ("APL") specified by the jump table. 
When the application program returns to the Operate 2 
routine, the Operate 2 routine advances to step 1066 
where the J counter is incremented as earlier descrahed. 
The routine then advances to step 1057 to return to 
the main loop. 

o perate 3 Routine 

If the main routine determines at step 1015 
(Figure 18d) that the Drop Processor has data for 
the Data Processor, the program branches to the Oper- 
ate 3 routine, shown in Figure 18g. The Operate 3 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 commands (Unsolicited Data Responses), 
and 04 Responses received from associated SPUs. 

AS shown in Figure 18g, the Operate 3 rou- 
tine at step 1070 first determines what type of mes- 
sage is being sent from the Drop processor. If the 
xaessage is an 01, 03, 05. 07 or 08 command response 
(earlier described), no action is required and the 
operate 3 routine advances to step 1083 to return to 
the main routine as earlier described. Although m 
the flow chart of Figure 18g no action is taken xn 
response to an 01, 03, 05, 07 or 08 response, it will 
be apparent to those skilled in the art that various 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses- For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact* 

If an 84 Command is detected at step 1070, 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred. If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine* If 
the cotinter reaches a predetermined value (e.g., 2), 
the error stibroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074, where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jump table to 
the appropriate application program (APL). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Ctherwise, tiie program advances to step 
1078- At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076, If the status 
response indicates that no key has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described* 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h. This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the stibscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i.e., the timer 
bits) are all set to "1" and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to The routine then advances to step 1094, 

where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event. Otherwise, the program branches to step 1096. 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing .a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described. 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e*g*, 
READ, ECHO BACK or SEND FUNCTION DATA messages). 
Otherwise, ECUs do not transmit messages to the CCC. 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCG might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECU and the responsive 
message was noi: received by the CCC. 

To enable ECUs to send important infoannation 
to the CCC in a timely fashion, and to provide for a 
check that ECUs are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an important consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages- 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message • The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the CCC to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUs which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advance"" of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance. The level of information 
may be a function, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data commtmication in the forward direction 
(i.e., from the CCC to an ECU). Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL" ) byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform a specified 
operation. 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ("ADL") speci- 
fies the low-order part of the address, and the second 
byte ("ADH") specifies the high-order part. Also, 
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typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL ("CTL") byte. The 
CTL byte may specify the ECU drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUs to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
("REC CNTL") byte. The REC CNTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU- As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Polling Protocol 
The first polling method is the so-called 
General Level Request ("GLR") poll. This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUs 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU <a) requires service, and 
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(b) has information to transmit to the head end 12 
which is at a level equal to or less (i*e., more 
important) than the level previously established by 
the CCC- The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR") bytes* Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data trctnsmission rate of 200 Kbps, a com- 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ("GLRT") message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described • The response 
threshold is established by a level ("LVL") byte 
contained within the GLRT message. The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte. If the first 
two bits of the CTL byte are "01", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes) to subsequent poll 
messages only if the level of the ECU'S information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ("GLRP") messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
xnessage may be any value equal to 0, 1, 2, or 3 . 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3 . Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW") 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU. 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level. The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ("CTL") byte. Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off* 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and fxinctions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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Bl BO Function 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL. 

1 0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL* 



B2 Function 

0 Set PIW in ECU off • 

1 Set PIW in ECU on* 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown to the CCC) has 
priority information to send. Upon receipt of such - 
a priority response, the CCC transmits a series of 



-99- 



01 67237 



messages, described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response. 

Assuming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
information Request ("PIR") message to the ECU- 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR") 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
nximeric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRV/C message). Following 
the LVL byte is a CONTROL ("CTL") byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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information, the ECU sets to "1" the corresponding 
bit in the CTL byte* Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
numeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte* The message concludes with the usual CRC 
and FLAG bytes- 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical infonaation obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an lanknown ECU having 
priority infoormation for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUS having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then transmits a message 
to the first group to detennine whether or not any 
ECUS in the first group have priority information. 
If the first group includes an ECU (still unknown) 
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having priority information, the CCC sxibdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUS in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively siabdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort method in the case of 65,536 (2^^) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binairy sort method in an embodiment of the 
invention are shown in Figures 23a-d. 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a. 
The BSI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
"BSHAH") and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH"). The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binairy sort group high address, and 
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to specify the binary sort group low address. No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
information to send. Each binary sort poll message 
turas the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC. Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL") message. This message is used by 
the CCC to specify a binaory sort group address range 
bounded between a low address and a high address. 
The BSPHL message has a SEIJD CNTL byte equal to 11. 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ("BSHAL** and "BSHAH"), 
and two bytes specifying the binary sort low address 
("BSLAL" and "BSLAH"). Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL. message specifies only a binary 
sort low group address {"BSLAL" and "BSLAH"). This 
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message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority infoirmation threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or equal to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH") message- The BSPH message includes 
a SEND CNTL byte equal to 13* In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH" ) • This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the priority 
information reverse channel* 

4. Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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mission of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
("GPRV"), comprising one or two bytes of "11111111"- 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECU. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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a^ dispiw 
a, £00 10b 
a, dispiw 

spush^ 0 
flash 



; indicator 'off* 
I 

COS110S Id 
and 

St 



I 



clr 



a, dlspxM 
a, £1101b 
a, dispiw 

spush, 0 



ee«120 



I indicator mods s»l»et 
I 
I 



eo»200i Id 

tvstp 

b 



t 



Id 
or 

St 



a, data01 
zf 

COS210 

a« dispiw 
a, £000 lb 
a^ dispxw 



V indicator currsnt 



% indicator eurrsnt 
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LOG. OBJ LINE SOURCE 8TRTEWENT 

eS3F 3913 711 ••t vpush, 1 

ly 'flashing 

7ia I 
ROM PASE NO. 21 * 

»41 2350 713 comSSBi call flash 





714 t 






0S43 6509 


715 


b 


COI^S 




716 1 






aSAS 3C34 


717 eosSlQt 


Id 


a, dispiw 




7ia ' 


snd 


£1119b 


ASAQ 3F3A 


719 


•t 


a^ diapiw 




7S0 t 








7S1 


elr 


spushf 1 












722 1 










b 


eosSSC 




r 1 








72S 1 










1 input 


contra 1 




72/ t 








72A t 
r CQ f 










Id 


a« d«ta0h 






tsst 


a, 3 






b 


eos3ie 




roe t 






BOSS 




b 


cor« 




1 








r«}3 CvS*a4 Wl 


dicXr 


il,h«0e 




/ **s 


Id 


a,JBh<a 


«5S7 3AaC 


737 


out 


a, %eple 




736 I 






3935 


739 


sst 


spuvsl, 3 




7^ 1 






0S56 3BA6 


741 


clr 


%op06,0 




7« I 






0S5D 3B36 


743 


sot 


%OP06,3 




744 I 






055F 3&4e 


745 


sielr 


il,h'00 




746 1 






0561 65D9 


747 


b 


cors 




746 1 








749 I 








750 1 dsvie 


B o ut put con t no 1 




751 1 








752 1 






CS63 3cai 


753 COS400I 


Id 


a, dats0h 


0565 5F 


754 


tsst 


a, 3 


0566 6585 


755 


b 


COS411 


disabls 










756 ; 






eS66 3955 


757 


clr 


spuvsi, 1 


•nab Is 










756 1 






e56A 3C80 


759 cos410t 


Id 


a, data01 


0S&C 5C 


760 


tsst 


a,e 


0S6D Be 


761 


b 


eos4S0 



I indicator currsnt 



I indicatoi* crur*r»nt 1 



) port Bst 



; vlf outDU 
\ ksy boai-d 
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PASS le 





OBJ 


LINE 


SOURCE 






7S2 1 




056E 




763 






47 


764 


Id 


©S71 


3F1C 


765 






13 


766 


MCh 




3&&A 


767 


vielr 




»rtAbl» 










768 % 




C576 


&5D9 


769 


b 






770 1 




0378 


36AA 


771 eo»420t 


diclr 


<M57fl 


46 


772 


Id 


057B 


3F1C 


773 


St 


057D 


13 


774 


xch 


0S7E 


40 


775 


Id 


0S7F 


3Aao 


776 


out 


top 








ROM PASS NQ.aa 


♦ 




05B1 


3&6A 


777 


•iclr 












778 1 






65D9 


779 


b 






780 1 




esas 


3&AA 


781 co«411i 


diclr- 


0587 


3915 


782 


Mt 








0589 


41 


783 


Id 


0Safi 


3FS3 


784 


St 


05SC 


3Fa4 


785 


St 






786 1 




0S8E 


2050 


787 


call 






788 .1 




0590 


6578 


7B9 


b 






790 ; 








791 1 








7^ ) poMvr 


r^lay 






793 ; 






79* 1 




0ssa 


3C80 


795 co«500i 


Id 


0594 


0E 


796 


tttStp 


0595 


9C 


797 


b 






798 1 




0596 


3B54 


799 


clr 






600 1 




059B 


393£ 


801 


svt 


ntly on 










602 t 




059P 


65D9 


803 


b 






804 1 




059C 


3B14 


805 co«501 2 


s»t 






806 1 




0595 


3972 


807 





il, 101010b 
A, £0111b 
«t vii^b 
A, mir 

iU 101010b 



il, 101010b 
«,£011Ob 
a, sirb 
a« sir 
a, £0Q00b 
%opld 



11, i0iei0b 

cors 

i 1,101010b 
spuvsl, 1 

«, Ch» 1 
spusk 

A, SPUCP 

t*kcs 
eo»420 

contrel 



a, dat«01 
co«501 



%op04, 1 
spuslt3 



ntly off 
05A0 65D9 



?top04, 1 
spusl,3 

808 ; 

809 b cor^ 
811 I 

612. I clsar dsvics display 
813 I 



; rmottt eo 



; timsr 2 s 



$ rsmots CO 



f ksy bo«t*d 



I pow»r rslay on 

; powwr* rslay curi-* 

) pOM«r relay cf-f 

5 pow»r rslay currs 



01 67237 



115 

CP/M TUCS-47 ASSEMBLER Va.S 



PRGE 1 1 



1 fv* 


IJ0W 






cm tot *L! 


SThTEMENT 







814 


t 






05AS 




813 


co«600 1 


Id 




05A3 


3F3S 


aifi 




St 


s, Idatml 


eSAS 


3F37 


817 




-St 


«« IdAtU 


©5fl7 


3F39 


818 




St 


s, IdasMl 




3F3B 


819 




St 


s, Idasll 






820 


1 








3C36 


821 




Id 


Idstma 




3S27 


822 




or 


a, rail lb 




3F36 


823 




St 


«, Idstma 






824 


1 






esBi 


3C3a 


825 




Id 


A, ld«tl2 




3S27 


826 




or 


«, £01 lib 


&SB5 


3F38 


827 




St 


«, ldstl2 






828 


1 






C3B7 


3C3A 


829 




Id 


a, ldasM2 


dSB9 


3827 


830 




or 


a, S0111b 


eSBB 


3F3A 


831 




St 


a* ldaMi2 






832 


1 








3C3C 


833 




Id 


a, Idasie 


eSBF 


3827 


834 




or 


a, seiXlb 


ROM PASE NO. 23 


♦ 








esci 


3F3C 


83S 




St 


a, lda»12 






836 


1 






escs 


99 


837 




b 


corv 






638 


1 










839 


1 










840 
841 




m display control 






842 


f 
1 








3cee 


843 


CO«700I 


Id 


a, data0I 


QSCfi 


OE 


844 




tsstp 


zf 


a5C7 


92 


845 




b 


co«701 


esca 


3C33 


846 
847 


Id 


a, disolM 


escA 


3823 


848 




or 


a, £001 lb 


QSCC 


3F33 


849 




St 


a, displM 






850 


1 






escE 


23S0 


851 


co«703 s 


csll 


flash 






852 


1 








99 


853 




b 


cor» 


0SD1 


39 


854 




b 


cor* 






855 


t 






05D2 


3C33 


856 


co»701 X 


Id 


a« displw 




383C 


857 




And 


a, £lieab 




3F33 


858 




St 


a, displw 






859 










SE 


860 




b 


CO9703 






861 


t 










862 


1 










863 


I r«t urn 








864 












865 









I display staady 



\ display -flashing 



t display staady 
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pnSE IS 



LOC OBJ LIME SOURCE STOTEMENT 



eSD9 397* 


s&s 


corvs 


clr 


spuvdMf 3 














ooT 


1 




- 


eSDB 6453 


8£8 




b 


mm m 4 ^ 




8S9 


? 








87Q 


; 








871 


1 








872 








873 


1 








B7A 


% 






OSDD 399S 


875 


m«i3t 






0S0F 


876 




b 


mai30 




877 


1 






05Ee 39S5 


878 




eir 


spuvsl « 2 




879 


1 






MES 6A57 


880 




b 


maiS 




881 


t 






05E4 


882 


ma 1301 


call 


Uvys 




863 


1 




spuvslf 2 


esE& 39e5 


884 




clr 




865 


; 






0SES SA57 


866 




b 


maiS 




887 


I 








868 




•nd 





ASSEMBUY GOMPLETE, 9 PROGRfiW ERROR (S) 



I 
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PAGE 13 













SYMBOL 


TABLE 












CQ£ioe 


051B 




COE110 


0SSB 




COE120 


0527 






OHO A. 




COE210 


0345 




CQE220 


0541 




COE300 






WUE310 


0554 






0S63 




COE410 


056A 




C0E411 








0578 




coesQ0 


0S9S 




COE501 


05 9C 




CQE600 






COE700 


0SC4 






0SDS 




COE703 


0SCE 




CaE900 






CU&H00 


04A4 




COEAOl 


04CS 




COEA02 






CaEA03 






uuEh10 


04CC 






OAED 




COEX0 


04F5 


♦ 


conmAD 






COWMAH 


0015 










CORE 


05D9 




DATA0H 


AAA % 




DATA0L 


0060 




DATAIH 


0033 






woe 




0ATA2H 


0085 




yATA2L 


00S4 




DATA3H 


<0VO * 




f M 1 HOW 






DATA4H 


0069 




DATA4L 


0086 




DATACT 








10 Kir & 


* 


DCL 


00FC 


♦ 


DISPA 


0032 




DXSPH 


00131 








* 


DZSPL 


0030 ' 




OISPLW 


0033 




EIRB 










* 


INCOTH 


00 8C 


# 


INCOTL 


006A 




INCOTM 


OS SB 






woe 




KE5T0H 


0043 




KEST0L 


0042 


# 


KESTIH 


00^S 








* 


KEST2H 


O047 


♦ 


KEST2L 


0046 


« 


KE5T3H 


00^9 




KEST3L 






KEST4H 


004B 


♦ 


KE5T4L 


0O4A 




KEST5H 


00^0 








* 


KESTBH 




• 


KEBTBL 


0020 




KEYND 


0OS9 




KEYNN 






KEYOD 


00SB 




KEY ON 


002C 




KEYS 


0100 




KEY SB 




*- 


KEYSC 


000E 


# 


KEYT 


0300 


• 


KEYTB 


00CB 




l_f^ T crvT 


wotau 




LDA6L1 


003B 




LDPSL2 


003C 






0039 




t nAQMd 






LDATLl 


0037 




LBATL2 


0038 




UDATMl 


00 3S 




1 nfiTMS 

wa/m i nc 




* 


LDISP 


0B00 




LECQTH 


00aF 




LECOTL 






L^&w T It 


00SE 




LEDD 


0310 




LIOVFl 


0600 






on an 


* 




0E00 


» 


LVLFEX 


0C00 




mAI0 


03E5 




nAioo 








044D 




nAZ2 


0469 


* 


nAJ20 


0450 




rtAZ3 


0SDD 




MAI 30 






rnAZ4 


0453 




f1AZ5 


0457 




hfAi&i 


0460 




l<1AI&2 


0463 


* 


r>MiN 


03E0 


• 


DVER2A 


0072 




0VER2H 


0071 


«- 


OVER2L 


0070 


• 


OVERAI 


00L2 




OVERMl 


0011 


« 


OVERLl 


mi0 


• 


PAR ITT 


000C 


* 


PARITY 


000B ' 




RDS000 


0515 


» 


READC 


0028 


• 


READN 


0027 


* 


R£nD0 


0060 


• 


REWDl 


0061 




REMOS 


0062 


« 


REnD3 


0063 


* 


R£nD4 


0064 


• 


REmos 


0065 


* 


REMDfi 


0066 




REMD7 


O067 


• 


REMQA 


00&A 


• 


REMOH 


0069 


* 


REMOL 


0068 




RKCE 


0050 


» 


RNH 


006B 


* 


RNL 


006D 




RNH 


00&C 




RURPCH 


00Cft 


• 


RURPCX 


00ca 


• 


RWRPCn 


0OC9 




SERVRC 


000F 




SPUCP 


0024 




5PUSH 


0003 




SPUSK 


0023 




SPU5L 


0008 


• 


SPUTT 


0018 




5PUVDM 


0004 


• 


SPUVSH 


0000 




SPUVSL. 


000S 




SPUVUM 


0001 




SPW 


00FF 


« 


SPWB 


00C7 


* 


TABLE 


0000 


« 


TIMRaH 


00ra 


• 


TIMR2L 


00F8 




T1MR2M 


OOF9 




TIMRHN 


00F5 


« 


TIMRHO 


001B 




TIWRLN 


00F4 


* 


TIWRLO 


0019 




TIMRMN 


00F5 


«- 


TIMRMO 


001 A 


* 


VLFC 


000A 


* 


VLFEC 


0016 


# 


VLFRB 


0009 


«- 


VLFTB 


0008 


* 


VLFTH 


0007 


« 


VLFTL 


0006 




VLFXA 


0052 


•» 


VUFXH 


0051 




VLFXL 


0050 


* 


WARPCL 


00C4 


* 


UARPCn 


00CS 


• 


WR3TEH 


0026 


* 


WRITEN 


0025 









DEFZNED 



171 USER SYMBOL (S) 
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PASS 1 
SOURCE STATEMENT 








7. 1983. } 




1 iovf 1. mmm WX* Z 




* 


CTWP4740P> 






vlf coiMRunicAtion rautimi 













«noXi«t 
Slist 



296 i; 

ROM PAQE NO. e 



0O10 




29r 


ot-g 


h> 010 




oeio 




298 
299 1 








oeio 


&6B2 


300 
3Z1 1 


b 


rO 


1 start bit dstvct 




66FC 


302 
303 t 


b 


rmi 


1 Mi bit dvtKt 




5719 


304 
30S 1 


b 


rc* 


; addrftSft d«t»ct 


0ei6 


673E 


3oe 

307 1 


b 


r«f 


t eomniftnd dctwt 


raid 


671)4 


3oa 

309 f 


b 


rep 


; parity in 




57EE 


310 
311 1 


b 


tr* 


1 ^ ack* or ^ nack' 


0eic 


67Ffl 


312 
313 ; 


b 


rcstn 


; stop bit in 




&S34 


314^ 
315 1 


b 




1 damy to restab 




6S36 


316 
317 1 


b 


rirstab 


4 stop bit in 




6S41 


318 
319 t 


b 


rdd 


% data in 




6671 


320 
321 1 


b 


rdp 


¥ parity in 


0026 


6S7F 


322 
323 \ 


b 


tdack 


% ' ack» or * nack^ 


002S 


&BS5 


324 

325 ; 

326 nn 

327 1 


b 






ra2A 


&BC2 


328 
329 1 


b 


to 


1 transmit 
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L.OC 


OBJ 


LINE 


SOURCE 


STPTEMENT 










&dEB 


330 


b 


tdl 


1 


data out 








331 












&dFl 


332 


b 


tr«i 


r 


dstact *mi< 








333 










< 


0930 


6909 


334 


b 


rdMy 


1 


daniy to rca 








335 










003a 


6912 


336 


b 


tdo 


I 


data out 








337 












0034 


6930 


338 


b 


tp 


; 


p«i-ity out 








339 








m 


0036 


693E 


340 


b 


tlei 


t 


• lei' bit out 








341 












0038 


6944 


342 


b 


rt«ck 


f 


r»o»iva »«ck» 








343 












003A 


6983 


344 


b 


tmt 


t 


out *stop> 








345 










003C 


6989 


346 


b 


r»t 


1 


r»c»iv* *stop' 








347 














348 


Mttittm iiniiiuMiiiiiMM tinttmit 










349 











ROM PAGE NO. 24 



it 



0600 




3S0 






391 






352 






353 






394 


06O0 


3B06 


355 


0602 


3F12 


396 


0604 


2910 


357 






" 358 






359 






360 


0G06 


3C1B 


361 


0608 


3FF6 


362 


060A 


3C1A 


363 


060C 


3f=FS 


364 


060E 


3C19 


365 


0610 


3FF4 


366 






367 






368 






369 






370 


0612 


3960 


371 


0614 


BS 


372 






373 






374 






375 






376 






377 


0615 


39D0 


378 


0617 


A3 


379 






380 


0618 


3BC0 


381 



oro 



h* 6O0 



rag i St 


ar push 


sat 


%oo06tO 


OV^l 1 St 


a, ovanal 




Ml, ovsrXl 


t imat*l • stairt 


Id 


at t imrho 


St 


a, tiarfin 


Id 


a« t irnnno 


St 


a^ t iapan 


Id 


a, tiarlo 


St 


a« tiarln 


chaek 


Moda 




< normal or not ) 


tast 


spuvsh,0 


b 


vlfOOl 


ehack 


moda 




( transmit or not ) 


tastp 


souvshf 1 


b 


vlfOiO 


tastp 


»iD00, O 



routina for abnorm 
mod 



routina for transm 

mod 



f 
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PRSE 3 



LOC OBJ 


L.1NE SOURCE 1 


STATEMENT 






061fl 9£ 


3as 


b 


vlfl00 


fdata mf 1* 




333 1 










l^lB 3979 






vlfrb,3 


t 






3dS 


b 


Vlf200 


fto warp 




386 1 










eeiE SFiB 


3S7 vl"ri00l 


add 


parity, *h* 1 


1 parity counter inc 


393S 






vlfrb,3 


t 








b 


vlf20O 


|to warp 




390 1 


















— < 








datA out i vir0l0 > 


1 
















05S3 39BS 


Y * r W * to I 




vXftb,0 






eSaS AB 


395 


b 


vlfOll 








www 1 








parity count 




397 


add 


paritt, £h* 1 


{ 












vlf output data ' 


3B7& 




cln 


tep0&,3 


t 


1» 

e&2fl AO 


400 


b 


vif20a 


% 


to warp 




401 1 








vlf output data * 


0&aB 3B3fi 




%mt 


tope6,3 


1 


































9 






405 f 


**arp routine C vlf200 > 


1 






406 1 






) 




3CFF 


407 Vlf200l 


Id 


. a, spM 


1 




aSeF 3FC7 


40S 


St 


a, spwb 


% 
















0631 48 


410 


Id 


a,£h*0 


1 


spw changing 


0fi32 3FFF 


411 


St 


a, spM 


1 




4ia 1 










0634^ 


413 


nst 






warp 




414 1 












415 9 






X 






416 { 


rout it 


tm for abnormal mods 


\ 






417 ; 




< vifO0e ) 


% 






416 1 






; 


1200 bit tiras cou 


0635 39D4 


419 vlf00lt 


tntp 


SpUVdlHi 1 


; 


nting ? 












0637 6647 


420 


b 


vlfO02 


1 


branch on ' yss' 




421 ; 










0639 39E4 


422 


tMtp 


spuvdmt 2 


? 


X0SVC couting ? 


0&3B 6654 


423 


b 


vXf003 


; 


branch on ' yss' 


063D 39FI 


424 \ 
425 


test p 


spuvum* 3 


1 


framing error ? 


062F AE 


426 


b 


vira04 


; 


branch on • yss* 




427 ; 










ROM PAGE NG.SS 










0640 3904 


42S Vlf005l 


s«t 


SpUVdRIf 0 


1 


cry anabls on 


064S 40 


429 


Id 


a,«h»0 




timer stop 


0643 3A6C 


430 


out 


a, %oplc 


1 


0645 &6A0 


431 


b 


vlf30O 


{ 


to return routine 




432 1 












433 i 


— 1200 


bit count »d — — — 


1 





121 
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LOC OBJ 



©6*7 395* 
ounting' 
0649 39*1 

at a* 

064B 3991 

s data* 

0640 3921 
on 

e64F 3900 
Q&Sl 39SQ 

0653 se 



UINE 



PAGE 

SOURCE STATEMENT 



434 f 

435 vir002i elr 



436 
437 I 

438 
439 1 



441 
448 
443 1 



elr 
elr 

Mt 

elr 



445 I 



t 

447 I- 
I 



spuvdM, 1 

SpUVUM, 0 
SPUVUM, 1 

•puvuiii« S 

»puv«h, 0 
spuvsh, 1 

V 1^005 

10»*c counted 



0654 


3931 


449 


vlf003t 




SpUVUMf 3 


0656 


3964 


498 




elr 




ting» 
















451 


1 






0658 


3CE3 


452 




Id 


a^ spusk 


0&5A 


3Fa4 


493 




St 


a« spuep 






454 


1 






0&5C 


2050 


455 




eall 


rkcs 






456 


1 






065E 


4F 


457 




Id 


a,<h»f 


065F 


3FF6 


458 




St 


a« t Imrhn 


0661 


47 


499 




Id 


a, £h«7 


0662 


3FF5 


460 




St 


a, t iKT*mn 


0664 


4C 


461 




Id 


a,£h«e 


0665 


3FF4 


462 




St 


A, t Imrln 






463 


I 






0667 


44 


464 




Id 


a, 2h«4 


0666 


3Aac 


465 




out 


a, %oplc 


ng 
















466 


1 






066A 


3975 


467 




elr 


spuvslf 3 






*68 


t 






066C 


66AD 


469 




b 


Vlf300 






470 


1 










471 


1 ' " 


framing 


•rror bit 


066E 


3C18 


478 


vif0e4t 


Id 


a, sputt 


0670 


D0 


473 




cmpr 


a, Ch*0 


0671 


66A3 


474 




b 


V 10040 






475 


1 






0673 


3Ca3 


476 




Id 


a, f ranv 


0675 


OF 


477 




cmpr 


a, «h»f 


0676 


6689 


478 




b 


V I 0060 






479 


1 






0678 


3B60 


480 




tsst 


«ip00,0 


067A 


6698 


481 




b 


V10050 






462 


t 






067C 


40 


483 




Id 


a,£h'0 


0670 


3F53 


484 




St 


a, frans 






485 


9 






067F 


4F 


*86 




Id 


a, £h«f 



I clsar • 1S00 bit c 

clear ' previous 
command nmds d 

elsar * previous 
command require 

'command inhibit* 

set normal mode 
set receive mode 

bT»mr«5n on 

■set cry enable 



set framing eri-or 
clear * 10sec coun 



I libit tamer setti 

I l*st intr. enable 
} to return routine 
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CP/M TUCS-47 nSSEMBLER 



1.0C 


OBJ 


LZN£ 




3FF6 


4ST 


z&aa. 


AT 


466 


0&e3 


3FFS 


469 


e&as 


4C 


490 




3FF4 


491 






492 


0G88 


AD 


493 






494 




3B80 


493 


Z&BB 


96 


496 






497 


z&ec 


397X ■ 


496 










39ai 


499 


bit' 








3951 


500 












- 501 






502 






503 


0692 


39S0 


504 


0694 


3900 


505 






506 


0696 


6640 


507 












506 


0696 


4F 


509 


0699 


3FF6 


510 


069B 




511 






512 


0&9D 




513 






514 


069F 




515 


0&A0 


3FF4 


516 






517 


0&A2 


AO 


516 






519 


06A3 


40 


520 


0&A4 


3F16 


< 521 






522 


e6A6 


3BCQ 


523 


0&Aa 


AD 


524 






525 


0&A9 


4F 


526 


06flA 


3F53 


527 






528 


06AC 


96 


529 






530 






531 






532 






533 


0&PD 




534 


06AF 


3910 


535 






536 


06B1 


SB 


537 






536 






. 539 






540 



PASS 

SOURCE STATEMENT 









Id 


«, «h»7 




St 


timr^wn 




Id 


s, €h* c 




«t 


a, timrln 






vlf300 




tMt 


:Cip00, 0 




b 


VI005O 




elf 


spuvum, 3 


1 


••t 


SOLtVUXSa 2 


1 


clr 


sptivufif 1 


1 






t 


clr 


spuvum, 0 


1 






1 


clr 


spuvshv 1 


f 


svt 




f 
1 


b 


Vlf005 


1 


Id 












St 


&f t i.Mr"iiri 




St 


a, trmnm 




Id 






St 


A, t imrln 




b 


vlf300 




Id 


»,«h*0 




St 


«« sputt 




tsstp 


%lp00,0 




b 


Vlf300 




Id 






St 


a, f rami 




b 


VI00S0 





»t 'command inhi 



1 to, ' s«t cry snabl 



r«turn routine ( vlf300 ) 



vl^300i Id 
xch 



a, ov«ral 

hi, ovsi*l 1 



R0 rout ins 



X pop rsgistsr 
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CP/M TLCS-47 ftSSEMBUER Va.a 

PAGE 



LOC OBJ 



3BCe 
0664 BSCZ 



TCBe 3935 

idGBB 3961 
hibit' 

0&BA 3944 

t 

06BC 3B36 



e&BE CI 
0GBF EB 



LINE 

541 
542 
543 
544 
545 
546 

547 
546 
549 
550 
551 

552 
553 

554 



SOURCE STflTEHENT 

( in start bit } 



tMCp 

b 



mmt 

elf 
eir 



st«v*t bit 
»ip0e,9 



spuvsl, 3 
spuvuM, Z 
•puvdm, 0 



556 
557 



559 
56« 



ROM PA(3E NO. 27 
O&C0 41 

tiMV 



561 



d&Cl ZA 



06C2 3954 
06C4 89 

06CS 4e 
06C6 3A6C 

06C6 61 

06C9 394e 

0&C8 3994 

06CS m 



06CE 3C8C 
06D0 3FF6 
0602 3CaB 
06D4 3FF5 
06D6 3C8A 
0606 3FF4 



563 
564 
565 
566 
567 
566 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
560 
561 

502 
583 
564 
565 
566 
567 
588 
589 
590 
591 
592 



Mt 


*op06,3 




rmnt intr. 


Id 


h,£h« 1 


Id 


l,£h*2 


Id 


a,£h«l 


rwt 


rs warp 


- St a 


rt bit not 


tMt 


spuvdm, 0 


b 


r01000 


id 


«, Ch*0 


out 


•« «ople 


b 


r00001 


clr 


spuvsh, 0 


tMt 


spuvdM, 1 


b 


1-01110 



I 
I 

I 1200 bit count InQ 
I 

r01i00t Id A, ineoth 

St a, tiim^hn 

Id a, Incotm 

•t avtimrtm 
Id a, ineetl 

St a, ti»rin 

I 



-I 
-I 

I 

I it 



was not ' start 



I SKtvmal intr. 

Inhibit 

I elaar • comm«nd in 



I claar • cr-y anablt 
I port sst 
-I 

1 to R«i routin» 
f nsxt intr. 1 bit 



1 cry snabls ? 

I tiiwrl stop 

I to ra— i*ar o 

; to abnormal mod* 

f must datacrt • cry 
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CP/M TUCS-47 qSBEMBLEft V2.2 



LX3C 


OBJ 


LINE 


SOURCE 


STATEMENT 






593 


Id 




QlfiDB 


2A6C 




out? 


a, %oplc 






595 


t 






3B36 


596 




%op0G«3 






597 


1 








596 










599 








3CC7 


&00 


r*01llls Id 


A* spwb 




3FFF 


&01 


St 


A« spw 






&IBS 


1 








&03 


Id 


A% ovsi^al 








xcii 


hi f OVST* 1 1 






&OS 












cir 


%op06, 0 






6<57 


1 






3B 


&08 


rati 








609 


\ 








610 


r0lll0x Id 


incoth 


0SEC 


3FF6 


611 


St 


*, tiwt-hn 






612 


Id 


~ a, incotm 




irrD 


Ol*3 


St 


1 1 M ' '' ran 






614^ 


Id 


m, incot 1 






D L3 


St 


a, t i m-ln 






BID 


; 










Id 


4i,«h»4^ 


O&r / 


JWBw 




out 


«, 3(oplC 






619 


; 






3B3& 


630 


s«t 


9Cop06, 3 






621 


1 




e6FB 


9F 


622 


b 


1-01111 






623 


; 








624 


; t n ; ; m M $ n ;i n 1 M f 1 M ni ; 9 ; ni ;i f n II 






625 


Ml 1 ? 9 « M M u ; 9 M i n i n $ m m ; M { { f n 1 i 9 






* 626 


? 








627 


; 


, , , 






626 


f Rml r^utin* 7 






629 


{ 


< in mi bit } | 






630 


? 


: '1 






631 


; 








632 


? 




0SFC 




633 


rmis testp 


vlfrb,3 I 




670F 


634 


b 


t*mi000 f 






635 


t 





636 
637 I 



* command* f ran ECU 



ROM PPSE NO. 28 

0700 CI 
070: E4 



0702 40 

0703 3F16 
elm AY* 

0705 3941 



638 
639 
640 t 
641 
542 

643 9 
644- 



Id 
Id 



Id 

St 



elr 



h, eh« 1 
l,Ch*4 

a,£h«e 

VlfSC 



spuvum, 0 



•data* fr^om ECU 



I 

I to Rca rout in* 

I vlf arror count at* 

I f pravious command 
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CP/n TLCS-47 ASSEMBl£R Va. 2 



PA8E 



LOG OBJ 



e7«7 3391 



9789 2O0B 
07ra 20M 



iM» 



070E 2A 



07OF 39ai 
0711 95 

Q712 C2 

0713 E2 

0714 a9 



0719 CI 

0716 EE 

0717 43 



0718 as 



0719 2F1« 

071B 3£3A 
0710 B4 



071E 3C09 

0720 07 

0721 3637 



elr 



LINE 

645 I 
646 
647 I 

646 I — 

649 f 

650 I 

691 niil001t %t 
69a St 

653 I 



654 I 

655 r 

656 t 
657 



SOURCE STPTEHENT 



VPUVUH, 1 



656 I 

659 V 

660 t 

661 mii 

66a I 

663 t 

664 I 

665 niii000i trat 

666 b 

667 I 

666 Id 

669 Id 

670 I 

671 b 

672 I 

673 I not 

674 I 

679 r«iii003t Id 

676 Id 

677 I 



parity & VLF counter 
elMi* 



eh*0, parity 
Ch'0, vlfc 



rmxt intr 
a,€h* 1 

rm w«rp 



Id 



*data * from ECU 



676 



Id 



«puvu«, 0 
ral003 

v*«i001 
nMd 'd4t«« 

l,«h»d 
*,«h'3 



r«iO0a 



nMds d«ta' 
' prmviotx% eoirtniand 
rvQulrM an an« 



parity count vr 
4 VLF count wr cl 



n»xt intr. IPit t 



rp 



I not nMd data. 



to Rdd rautina 
to parity claar 

to Ratd routina 
naxt intn, Sbit t 



679 1 
660 

661 I 

662 n n 1 1 III M M 1 1 1 1 n 1 1 n M I f « « 1 1 1 1 1 n II f n 

663 1 1 1 1 1 1 n I n H 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 II I II M 1 1 « n 

664 I 

665 I ___ , 

686 I Rem rout in* ; 

667 I i in command r»c0lva } s 

666 t 

669 I 

690 real 

691 I 
692 



I to r»— «arp 



add 



693 
694 
695 
696 
697 
696 
699 



Cfflor 
b 



Id 

rorc 
and 



vXfc,«h» 1 

vlfc,<h»3 
rea000 

addrasK chaek 

a, vlfrb 
a 

a, Ch" 7 



vlf count ar 

incr^amvnt 

vlfc <> 3 



01 67237 
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CP/M TLCS-47 ASSEMBLER V2. 2 

PASS 9 



LOC OBJ LINE SOURCE STflTEWENT 



07S3 *3F13 


700 




»t 


a, eoMwad 


1 


addr«s« in 




701 


1 










0725 3AS0 


70e 




in 


%ip00,« 






0737 07 


703 












073B 07 


704 












07S9 3B33 


705 




And 






spu addr*»«» 


0726 3S0S 


706 




«dd 


a, £11* 2 


1 




707 


1 










07SD 3E13 


708 






a, eofMsad 




addr*»«s cHsck N6 


072F Bfi 


Tes 




b 


rca001 


1 




710 


1 












711 


1 


rM»xt intr, addrw* 








7X2 








"1 


-- 




713 


1 










9730 CI 


714 




Id 






to Rgf routine 


073 1 ES 


715 




Id 


I,£h'6 


1 




716 


1 










073S 4^1 


717 


v*CA002i 


Id 


a, «h* 1 


1 


next intr. Ibit t 


















718 


t 












719 








"■1 






720 


1 










0733 2fi 


721 


y*ea003 1 






s 


r*-warp 




722 














723 


t 




mhift 


— t 






724 














725 


r«ji000r 


Id 


a, vlf rb 




shift 


ei7'*6 017 
10 / laB V r 


726 






a 


1 




T2T 




St 


a, vlfrb 




- 




f CO 


\ 












729 




b 


im002 


1 


n»xt intr. Ibit t 




730 


; 












r OX 


; 




raxt intr. »ddi-««« 










; 




miss mateh«d 


— ; 








1 










073A CI 


734 


T-C«001 Z 


Id 


h,£h«l 






073B EE 


735 




Id 




; 


to Rstd 




736 


1 










073C ^ 


737 




Id 


a,eh<2 


1 


next intr- 




738 


1 








6 bit tinw 




739 


1 










0730 B3 


740 




b 


rea003 


1 


r»— warp 




741 


% 












742 








743 


¥ ? 1 M t ? n m 1 ? n n M ? I1 1 M n M ; rt 1 ; M t « M 






744 


« 












745 


1 






1 






746 


¥ 


Rcf 


i-out in» 


; 






747 


1 




< in command T*«c«iv» > 


1 






748 


% 






1 






749 


f 












750 


1 




data »»t — 


1 






751 


1 










073E eFlA 


752 


reft 


add 




1 


Vt-F counter 


753 


f 








incrcamvnt 
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CP/M TLCS-47 flSSEMBLeU ve. £ 



PQ&E 



10 



LOC OBJ LlNe 
ROM PAGE NO. as 



SOURCE STOTEHENT 



©74e eE7ft 
0743 SF 

0746 QE 

0747 94 



0743 3C09 
074P 07 
074B 3F09 



074D 41 



074E 2A 



074F 3C09 
0751 3F14 

0753 BD 



07S4 3C09 

0756 07 

0757 07 
0756 07 
0759 3631 
075B 362B 
BTSO 3F15 



a75F zm 

«76l 3C14 
0763 3FFC 

0765 4F 

0766 3KFE 

0766 33 
0769 3FE5 
076B 32 
8760 3F27 

076E De 
076F 0E 



754 
755 
756 
757 I 
756 
759 
760 
761 t 
76a I 
763 
764 
765 

766 1 

767 I 

766 I 

769 r«f002i Id 



tMtp 

b 

tntp 
b 



Id 



St 



vlfe,«h»7 
rQf000 

vlfe«£h«6 
zf 

rcf00l 



A« vlfrb 



770 
771 
772 
773 
774 
775 
776 
777 
776 



I 
I 

ir^f0e6» r»t 
I 

I 

I 



nmnt intr. 
*,£h>l 



irp 



760 

761 
782 
763 
764 
785 
766 
767 
766 
769 
790 
791 
792 
793 
794 
795 
796 
797 
796 
799 



ref000t 

I 



Id 

St 



rssd coMMsnd lo 
a« vlfrb 

6f CDMMAI 



hi 



I-Cf0«ll 



Id 

rorc 



rorc 
and 

or 

St 



St 

Id 

St 

Id 

St 



801 
602 
603 
604 



Idl 
St 

Idh 

St 



rcfO02 
rs«d coMMnd 
vlfrb 

*, £0001 b 

£00 10b 

«« commsh 

rsAd , Mfrits 7 

dcM 
a, eoMmsl 

del 

s, deh 

a, 0de 
if writsn 
0de* 
r«*dn 



t branch on 

nand hi 



I branch on 

rsad function 



I data sst 



■1 



I next intr. Ibit t 



I r»-ii*arp 



I to nwxt intr. 



606 



cmpr 
vat p 



tsi 



a, Ch'O 
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CP/W TLCS-A7 ASSEMBLER V2. 2 

PAGE 11 



LOG OBJ LINE SOURCE STRTEMENT 



OTTO BC 


a07 


b 


rc^l00 




aea % 








509 % r»ad comwand 






810 f 






07TI 3M1 


811 




spuvum, 0 


and vmrnd dat« 










812 ; 






aTT3 ASi 


813 


Id 


a,£hf 0 


0T74 3FSS 


614 


St 


a, rsadc 












815 1 








816 } 


out « 


mark' I 




817 t 




nsxt addi-*ss 




ais ; 






CTTS 3B76 


819 r^f005s 


elr 


%op06, 3 




820 9 






OTTa CI 


821 


Id 


h,«h»l 


CTTg Ea 


822 


Id 






823 1 






«7Tfl ^ 


S24 


Id 


a,£h*0 




S25 9 








82& 1 






fflTTB aE 


827 


b 


ref006 


• 


628 } 








829 1 


writ» eofumand 7 




830 1 






077C 3C25 


831 refl0Oi 


Id 


St Mi^itsn 


C7TE M 


832 


cMpr 


a, £h>0 


0TTF iSE 


833 


tmtp 




ROM PASE NO. 30 






0Tae &776 


834 


b 






835 9 








S3S 1 


Ml 


rita cofRmand 




837 1 






0782 DF 


838 


cinpr 


a,*h»f 


0Ta3 0E 


839 


tMtp 


xf 


0784 B5 


840 


b 


1-C^110 




841 1 






0785 3914 


842 


mmt 


spuvdm, 1 


and r«quii*« 










843 9 






OTST 2D ID 


844 


St 


th* 1, Icicot 




845 1 






0789 Dl 


846 


cmpr 


a, £0001b 


078A 98 


847 


b 


rcfl20 


f 


848 1 








849 f 








850 ; r*«d 


sou status eommartd 




851 1 






0788 41 


852 


Id 


a,«M» I 


078C 3F24 


853 


St 


a, spucp 




854 t 




a, spusL 


07aE 3C0E 


855 


Id 


0790 3F0S 


856 


St 


a, viftl 


079S 3C03 


857 


Id 


a« soush 


0794 3F07 


858 


St 


a, vlfth 



I n«*d not r»»di«g ^ 
I svt prvvious comm 
9 reading counter s 

* 

■I ^ 
; out * mark* 

I to Rep routine 

I next intr. 1/2 
bit time 

I to re— warp routm 
'i 

; to Rep routine 
-I 

I conditional poll 
I set previous comnt 
answer 

9 * read device data 
comrnand 
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CP/M TLCS-47 ASSEMBLER Va. 2 



PAGE 



18 





OBJ 


LINE 




SOURCE 


STATEMENT 






659 


t 






0796 


6776 


860 




b 


refOOS 






661 


t 










66a 


f 










663 
664 




dovieo 


dstA eonniAi 






66S 


t 
1 






0798 




666 


rcfiaot 


Id 


A« kostOl 


Q79A 


3F06 


667 




St 


«« vXft 1 


079C 


3C43 


666 




Id 


«« ksstOh 


079E 


3F07 


669 




«t 


A* vlfth 






670 


1 




07P0 


3CS3 


671 




Id 


A« mpusk 


07R2 


0E 


676 




tMtp 


zf 






673 




b 


refxai 






674 


1 






e7A4 


3F24 


679 




St 


A« SpUCP 


07O6 


40 


876 




Id 


£h* 0 


a7P7 


3F17 


677 




St 








876 


1 




07A9 


44 


879 


reflE2t 


Id 


«f th* 4 


970A 


3Fa6 


860 




St 


A. liii i i_ml 1 






861 


t 






a7AC 


6776 


888 




b 


rcfO05 






863 


I 






e7AE 


06 


864 


refiaii 


ine 


m 


07«F 


3F24 


86S 




St 


*t spuep 


87B1 


4F 


866 




Id 


A« Al* f 


07Ba 


3F17 


867 
868 




St 


ssu^^ 


07B4 


A9 


669 
890 


1 


b 








891 


t 

1 conditional 








892 


1 






07B5 


3C42 


893 


refllOi 


id 


8t t(VSt01 


07B7 


3F0& 


894 




St 


A# vlf 1 1 


07B9 


3C43 


895 




Id 




0768 


3F07 


896 




St 


m, vlfth 






697 


1 






07BD 


41 


896 




Id 




07BE 


3F0D 


899 




St 


s« Icicot 


ROM PA6E NO. 31 










07C0 


3FS4 


900 




St 


«« BpUCP 






901 


1 






07C2 


3B76 


902 




clr 


tep06,3 






903 


f 




07C4 


3914 


904 




sst 


BDuvdm^ 1 






905 


t 






07C6 


3C23 






Id 


«t spusk 


07ca 


0£ 


907 




tvstp 


zf 


07C9 


6F 


906 




b 


refill 






909 


1 






07CQ 


40 


910 




Id 


£h*0 



( no koy str^ko 



; data in 
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UXZ OBJ 

07CS 3F17 
07CD 6776 

07M 3F17 
e7D2 6776 



07I>4 
07D6 

07D7 
37D9 
07Dft 
oil 

07DB 
C7DD 

07DE 



39CB 
A9 

3C2S 
DF 



07Ea 

07E1 



fl9 

39^ 



C7E3 39 lO 



07ES CI 
Q7E6 £A 

07E7 4« 



07EB 2ft 



07E9 3921 
bit* 

07EB 39ea 
07ED 
07ED A3 



LINE 
911 

912 

913 I 

914 T^fllll 

915 
916 
917 I 
9ia ; 

919 I 

920 t 

921 I 

922 I 

923 I 

924 rcpi 
925 

926 t 
927 
926 
SSS 

930 I 
931 
932 
S33 I 
934 



SOURCE STATEMENT 



b 

Id 

St 

b 



a« spuf f 

i-C'f00S 

a, spu<f f 
rc'rO0S 



Rep rout iy»« 



< co mman d r^ad 



t»«tp parity,© 
b rcpl900 



Id 
b 



b 



a, writ wn 
a, »i» r 
reol00 



Mrvre« ith* 0 
rcpl00 

SDUVdM, 1 



935 I 

936 b 

937 I 

936 ircpl00S clr 

939 I 

940 I 

941 I 

942 rep003i sat 

943 I 



944 \ 

945 ; 

946 rcp004i id 

947 Id 
946 f 

949 Id 



r*cp0O0 

vl^tb,0 

mods Changs 

spuvsh, 1 

nsxt intr. 

h»«h» 1 
l,£h'a 

a^£h'0 



950 4 
951 
952 I 
953 

954 I 

955 r 



rst 



parity srror 

956 I 

957 rcp0O0t sst spuvum, 2 



I no ksystroks 



) I 



f parity srror 

; not conditional p 

I data in 

I clsar prsvious co 
nssd ansv^r bit 

I ssnd •aek« 



y cinangs mods 

to ' transmit' 

-I 



? to Tra rout ins 
I nsxt intr. 1/2 bx 
tims 



956 I 

959 sst vl-rtb,© 

960 

SSI b rcp003 

962 ; ' 

963 I 

954 n ; n u I m Ml t M in 9 ;m ; M ; in M ; ; lit n 
96S t n n n n n I n n n n n n n n n n n n f n n 



; svt ^command inhl 

) ssnd * nack* 
I 
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LOG OBJ 



UXNE 



SOURCE STATEMENT 



IBTEE 3959 

^7F^ 39E1 
«7F2 B7 



Z7FZ CI 
EC 

«7FS 45 



87F6 2A 



BTTT C2 
07F8 E8 

07F9 85 



Mod» changi 
eln spuvsh« 1 



SOUVUM, 2 




OTFA 39B9 
07FC 6820 



07FE 3C27 
ROM PAGE NO. 

0800 00 

0801 0£ 
0&0S 97 



991 
992 
993 
994 
995 
996 
997 
998 
999 

1 
1 
1 

1003 

1004 
1005 
1006 

1007 
100S 

1009 
1010 
1011 
1012 



in parity 

h,fih«2 
l,Sh*0 

tira001 



I 

I 

I 

f 
t 

rcMitni 



Restn 



routine 



to r«c»iv* fflodw 

f branch on 

^ cofflffland inhibit 



t to Rcstn routinw 



I n«Mt 



intr- 
bit 



t ina 



1 to Rcstab rout in* 



iitiM tiiMiniinttiii M tn;M nniinn 
M 1 1 II 1 1 11 1 1 n t iMii 1 1 1 II t in n n n n If u 
I 

1 

I 

1 



trat 
b 



vlfrb,3 
re»tn0 



? framing arror 



raad ? 



Id 



1013 
1014 
1015 
1016 



tastp 

b 



a 9 r^Mdn 



a, e0000b 
restnl 



) branch on 

raad comman 



1017 traad or writ* command 
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LOG OBJ 
0803 3940 



0S0S 3914 
on 



0813 3975 



06 IS &6DF 

081T 3C2S 
0819 D0 
081A Bl 



081B 3940 
08 ID 3934 
08 IF 93 



UINE 



PflBE 15 
SOURCE STRTEMENT 



1018 I 

1019 rc»tn6i clr 

1020 I 

1021 t 

102E I 

1023 mtn2t mmt 

1024 I 



spuwh, 0 
1200 bit tlMwr on 
spuvdnif 1 



I to abnormal mod* 
-I 

I • 1200 bit tira»i- • 



0807 


42 


1025 


Id 




0608 


3FF6 


1026 


mt 


t inrrhn 


060A 


4C 


1027 


Id 




0808 


3FF5 


1028 


«t 


a^ t itsffsn 


0800 


4F 


1023 


Id 




080E 


3FF4 


1030 


mt 


a, timrln 






1031 t 






0810 


46 


1032 


Id 


a, £h«e 


0811 


3A8C 


1033 


out 


a,%opIe 



1034 I 

1035 t 

1036 I 
1037 
1036 
1039 
10^ 
1041 
1042 



rc«tn3i clr 
I 

, 

I 

b 

I 



•xtvmal intr. snabli 
spuvsl, 3 
r»tum 
r01111 



1043 rcMitnli Id 

1044 e m pr 

1045 b 
10^ I 
1047 9 

f 
I 



a^ MTitan 
a, £000ab 
rc«tn7 



1046 
1049 
1050 
1051 

i0sa 

1053 
1054 
1055 
1056 
1057 



coMnand andvd 

clr 
•mt 

b 



spuvsti, 0 
spuvdm, 3 
rc»tn3 
'framing a r r o r 



0620 


3940 


1056 
1059 


mtn0i 
% 


clr 


spuvsh, 0 


0822 


3931 


1060 
1061 




••t 


spuvum« 3 


0S24 


4F 


1TC2 




Id 




0825 


3F53 


1063 




St 


a, franm 


0627 


3FFS 


1064 




St 


a, t imrnn 


0829 


3FF5 


1065 
1066 


t 


St 


a, t iwrmn 


062B 


4A 


1067 




Id 


a, th^m 


062C 


3FF4 


1068 
1069 


1 


St 


a^ timrln 


0S2E 


3B36 


1070 

1071 


^ 




^op06, 3 


0830 


93 


1072 




b 


rc»tn3 



I branch on 

Mr it* coinnia.nd 



I to abnormal moda 

I * command axacuta* 

t to r»turn 
-I 

I to abnormal moo* 

; framing wrror 



I to rwturn 
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PAGE Ifi 



LOC OBJ 



CINE 



SOURCE STATEMENT 



ea31 39t0 

ea33 83 



0834 C2 

oa3s Ee 

0836 45 



0837 SA 



0838 39B9 
083A AO 

ea3B 3940 

083D 3975 
able 

e83F 66DF 



1073 
1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 

loea 

1083 
1084 

loas 

1086 
1087 
1088 
1089 
1O90 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 

Ilea 

1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 



re»tn7i 



Mt 

b 



spuv«h« 1 
rc«tn6 



I to transmit mod* 



iintiiiitfiiiiiiiMtinif iintf MMMiM 

ItllMIMIIIf tllMtf f 111 Mfini IMIf MIU 

% 



Rstd 



C damy rout in* > 



fttdi 





n»Kt intr* 


Id 




Id 


1,CH*0 


Id 






r« wrp 



I to Restab 



I 

I 

t 

I 

n 1 1 1 { 1 19 n f Ml ; M M II ni M in II M M II I n 
iiiiiiiit;itf if f II tiininiiii If 11 II Mill 
I 

I 1 

t RcstAb I 
, , 



nvKt intr. 
11 bit tin 



I 

I 

I 

mtabi 



re«t«l t 
I 



tnt 
b 

cir 
clr 



eh»ek stop bit 

vifrb, 3 
restnO 

apuvmhf O 



1112 I 
1113 

1114 t 

1115 I 
1116 

1117 I 

1118 I- 

1119 I 
IISO t 



spuvsl,3 



rOllll 



I frafflxng •rror 

9 to AOnormAl mod« 

% •Kt»rn«l intr. mn 



I r»turn 



Rdd 



( data r«e«iv« ) 



ROM PAGE NO. 33 * 



0841 2E3A 
0843 OE 



llEl rddt 
USE 
1123 
1184 t 



cmpr 
tvstp 

b 



vlfc»£h»3 
zf 

rddOOO 



I data 1 s«t 
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l-OC 


OBJ 






SOURCE 


STATEMENT 




SE7« 


lias 




cmpir 


^irc,«h»7 


08^7 


AS 


iiaa 




b 


rdd001 






• 1127 


% 










iiaa 


? 


data h 9mt 








1129 


1 






0&4S 


3CZB 


1130 




Id 


a, r«adc 


OBM 


es 


1131 




role 


a 


eB4B 


3821 


1132 




or 


a, £0001 b 




31 


1133 




xch 


*•! 


0a4£ 


ca 


1134 




Id 


h,£h'8 




sees 


113S 




Id 


a.vXfrlD 


easi 


0F 


1136 




St 


a,9hl 9 






li37 


1 








3B7S 


1138 




clr 


%op06, 3 ; 






1139 


1 










1140 


% 


to Rdp routine 






1141 


1 






9854 


C2 


1142 




Id 








1143 




Id 


l,£h«4 1 






1144 


1 






9856 


40 


1145 




Id 


a, 0 1 



0857 2A 



0858 2F1A 

0a5A 3C2d 
085C 05 
0850 3&3E 
085F 31 

0860 ca 

0861 3C09 

0863 0F 

0864 41 

0865 ca 

0866 E2 

0867 97 



0868 2F1A 

0SEA 3C09 
086C 07 
086D :^09 

0a&F 41 



1146 
1147 
1148 
1149 



r«-*Mirp 



1150 rdd002i n 

1151 I 

1152 I data in 

1153 f 

1154 rdd000x 



1155 
1156 
1157 
115S 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1166 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 



I shift 
I 

rdd001 I 
I 



I to Rdp 



1/2 bit tint* 



add 


vlfc,Ch» 1 






Id 


a, r*«adc 






role 


a 






and 


a^ £11 10b 






xch 








Id 


h, £h'e 






Id 


a,vifrb 






St 


a,9hl 


; 


data In 


Id 


a,£h* 1 






Id 


h,£M"2 






Id 


l,£h»2 






b 


r-dd002 


I 


to r»turn 


add 


vlfc,«h» 1 


1 


vlf count »r 










Id 


a, vlf T»b 






rorc 


a 






St 


a, vlfrb 


? 


shift 


Id 


a, £h» 1 
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UOC OBJ 
087© 97 



LINE 



SOURCE STftTEMENT 



0871 39C6 
M73 BC 

0874 3948 

0876 3910 



0878 C2 

0879 E6 

087A 4e 



0876 aA 

087C 3908 
087E B6 



087F 39S0 



r-da0Oa 



iiae b 

1181 t 

1182 niiniiituinitntmmttf iniiimtii 
iiM iiiiMmiiiiiiiMMimnmii,,,,,,,,,, 

I — , 

I Rdp ( parity bit > . 

I — ' 



I to rwtum 



1184 
1185 
1186 
1187 
1188 
1169 

1190 rdpi tMtp 

1191 b 

1192 t 

1193 elr 

1194 I 

1195 rdp0eit svt 



parity,© 
rdp000 

vlftb, 0 



spuvsit, 1 



1196 I 

1197 I to Tdack routine 

1198 t 

1199 Id 

1200 Id 

1201 t 

1202 Id 

1203 I 



h,Ch»2 
l,«^«6 

«, £h'0 



r parity error 

{ Mt «ack* 

I mmt to transmit 



I to Tdack 

; next intr. 1/2 bit 
tin 



irp 



•mt "nack" 



vlftb,0 

rOD001 



1204 I 

1205 I 
1206 

1207 ( 

1208 f 

1209 t 

1210 rdp0a0i Mt 

1211 I 

1212 b 

1213 I 

1214 tniMin 

1213 111 n Mil 

1216 I 

1217 ; 

1218 t Td 
1S19 , 

1220 I 

1221 I 

1222 tdack] clr spuvsh, 1 

1223 I 

1224 I to Rdast routine 

1225 I 



nnn iinnitiiiiui tin iiM Ml 

MM MMlin II If III III mil nil, 



I «et »nack» 
I to return 



out ( *aek« 



or 



» n«ck» 



I to receive mode 



ROM PAQE ra.34. «- 



0881 02 

0882 £8 

0883 45 



1226 
1227 
1228 I 
1229 
1230 I 
1231 



Id 
Id 

Id 



htCh«2 
l,Ch«8 

a,«h»5 



I m^mmrp 



I to Rdast 

I next intr. 
11 bit tina 
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POSE 



19 





UINE 


SOURCE 


STRTEWENT 




1232 


1 
f 






1233 










% 






1 


1 








f 






1 9*za 




< ston bit ) 






1 






1239 


t 






1240 


• 






1241 






icjoa r oooc 


1242 


b 


v*cstn0 












1244 




vl'ftb, 0 








r^ASt4 




1 OAR 


1 






JL r 




Af I^SAdC 


)0eM3CL vC3 




ine 








9^ 










i^sAdn 














K 
w 


ridsst3 






9 






1254 


1 again 








9 1200 1 


bit tiwm* start 






1 




-42 




Id 


a«£h'2 






St 


a,tiarhn 






Id 


a,£h*c 






St 


a, tiarwk 




1 9Ai 


Id 


a,rh»f 






St 


a, tisT-ln 






f 




OS9E 4fi 




Id 


a,£h*B 






out 


a« %oplc 




< 9££. 






ASA 4 ^K>1\A. 


IsB / 


s«t 


spuvdM, 1 










woHa Ho 




b 


ridastl 




1270 


; 






1271 


1 s*t *comfMrtd vx«cut« bit * 




1272 


1 




08M 393^ 


1273 


rd Ast 3 t sst 


spuvdm, 3 




1274 






aaA6 3941 


127S 


clr 


SPUVUH, 0 












1276 


{ 






1277 


; to rsturn 






1278 


1 




OBAa 3940 


1279 


r^Astlt Clr* 


spuvshf 0 




1260 


1 




397S 


1261 


clr» 


souvsl, 3 




1262 


1 




0BflC &&DF 


1283 


b 


rCllll 




1284 


1 




08fle 3C16 


128S 


¥-d«st4i Id 


Af vXf«e 


06Be ea 


1288 


inc 


* 



I stop bit srror 



I ths snd 



t tiiw»r stAi-t 

I 1200bit timmr bit 
on 



I clnr srsvious co 
data bit 

; to Abnor*mAl mod* 
; I' St intr. snabls 
} rst urn 
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PAGE se 





□8J 


LINE 




SOURCE 


9 1 n t BJ*ICJ^ 1 






Q8B1 


3F18 


1287 


* 


St 


a, vlf K 










1288 


f 










0883 


OS 


1289 












eaB4 


88 


1290 




b 


roasts 










1291 












0885 


3924 


1292 




••t 


spuvdm, 2 


t 


10 s»e bit on 


0887 


3836 


1293 






%op06, 3 






0889 


69Bfi 


1294 




b 


rst004 










129S 


1 










0888 


3csa 


1296 


rdMtSt 


Id 








088D 


09 


1297 




dae 








0aBE 


3F28 


1296 




mt 


a, rsAde 










1299 


t 










ROM PAGE N0.3S 










• 


0800 


6d8C 


1300 




b 


rdaste 










1301 


1 














1302 


1 














1303 
















1304 


1 
1 


T0 routine 


% 
} 








130S 
















1306 


1 














1307 


f 














1308 




bit ? 












1309 


1 










0ac2 


3BCa 


1310 


t0l 


tMtp 


»ipe0,o 






0ac4 


94 


1311 




b 


t00000 


; 


not sta**t bit 






1312 


f 






0acs 


3935 


1313 




MVt 


spuvBl, 3 


; 


•Ktwmal intr*. 


08C7 




1314 


1 






disable 


49 


131S 




Id 


«« Ch*0 






oaca 


3F0C 


1316 




St 


paritt 


f 








1317 


t 






i^vsvt 


08CP 


3C06 


1318 




Id 


*, vlftl 






edcc 


3F08 


1319 




St 


a, vlftb 




ti^ansmit data in 






1320 


1 






0SCE 


3876 


1321 




elr 


%op0&,3 




out ' mark* 






1322 


1 












1323 


1 














1324 


t n»Mt 


intr. 








08D0 




132S 
1326 


1 


Id 








0801 


EC 


1327 




Id 


l,Oi"c 


; 


to Tdl rout ins 






1328 


1 








08Da 


40 


1329 




Id 


«,Ch>0 




1/2 bit tims 






1330 


1 










1331 














1332 


1 










0803 


an 


1333 




rst 












1334 


1 














133S 


1 














1336 


\ st«rt 


bit srror 










1337 


1 










0804 


3914 


1338 


t 000001 




spuvdm, 1 




• 1200 bit count ir 
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PAS£ 81 





OBJ 


LINE 




SOURCE 


STPTEMEMT 








1339 


1 








QBD& 








clr 


spuv»hf 0 


? 






1341 


1 












1342 


1 out » 












1343 


1 








0BDa 


3B3& 


1344 






9Cop0&,3 


t 






1345 


1 












1346 


1 i2ro 


bit tin 


eontinutts 








1347 


1 










3cac 


134a 




Id 


jL, lf*eoth 




eaoc 


3FFS 


1349 




St 


a, t i«r*hn 




0SDE 


3CSB 


13S0 




Id 


Ay incotM 




esEe 


3FFS 


1351 




»t 


a, t Isr^ffn 




08E2 


3CdA 


13S2 




Id 


a, ineot 1 






3FF4 


1353 




»t 


a, tiawln 








1354 


1 












1355 




Id 


a, tn*B 






3ASC 


1356 




out 


a, %aptG 


1 


rtt Inuvi 


1 
















1357 


% 












13Sa 


1 












1359 












I3fie 


1 








0a£9 


&60F 


1361 




b 


rCllll 








1362 


f 












1363 


1 












1364 


t 






1 






1365 


i 


Tdl 


rout In* 


f 






1366 


t 






1 






1367 


t 












1366 


1 












1369 


t mod* 


Chang* 










1378 


1 








eeEB 


395© 


1371 


tdl 1 


clr 


spuvsh, 1 


1 






1372 


1 












1373 


1 n«xt 


intr. 










1374 


1 








dBED 


C2 


1375 




Id 


h,«h»2 






EE 


1376 




Id 




1 






1377 


1 








0d£F 


40 


1376 




Id 


a,«h»0 





^ abnormal mod* 



t out * »p«c»' 



I 1200 bit timsr co 



I rmcmtvm mod* 



06F0 2fl 



1379 
1380 
1361 
1332 
13B3 
1384 
1385 
1386 
1387 
1388 
1389 
1390 
1391 
1392 
1393 



tin* 



r-*t 



t u n n 5 1 ;? ? M n n t ? n 1 1 1 u n M in M n ; ; ; 
I 

— ■■ „ ^ — — \ 

Trmi rout in* I 
_ — 1 



cofRfliand ? 
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PAQE 22 



LOG 


OBJ 


LINE 




SOURCE 


STRTEWENT 










1394 


f 












39B9 


1395 


trwit 


tMt 


vlfrb, 3 


f 


eoMMnd ? 




6903 


1396 




b 


trMi00 


1 


coHWMmd 






1397 


1 












1396 


1 rmxt 














1399 


1 










0aF5 


3910 


1400 




9mt 


spuvsht 1 


t 


to transmit mods 






1401 


t 










©SFT 


3C0e 


140S 




id 


«f vlftb 








07 


1403 




rOPG 








daFA 


3F0a 


1404 




«t 


A, vlftb 


% 


data sat 






140S 


t 










98FC 


41 


1406 




Id 


«,Ch* 1 






eSFD 


3FQA 


1407 
1408 




St 


AfVlfe 


1 


countsr sat 






1409 


t 

1 rmnt 


intr. 












1410 


1 










0SFF 


C3 


1411 




Id 


h,Ch«3 






ROfi PAGE NQ«36 












0900 


E2 


1412 




Id 


l,Ch«2 


1 


to Tdo 






1413 


1 










0901 


41 


1414 




Id 




1 


naxt intr. 1 bit 






1413 


f 








tima 






1416 


1 rm mm 














1417 


t 










0902 


2ft 


1418 


traiOlt 


rmt 












1419 


1 














1420 


t 














1421 


1 eowwia 




tivvd 










1422 


1 










0903 


3B36 


1423 




•mt 


tep0&,3 


; 


out * spacs* 


090S 


C3 


1424 




Id 


h,£h«3 






0906 


E0 


1425 




Id 


l,Ch*0 


? 


to Rdamymi 






1426 


t 










0907 


40 


1427 




Id 


«,Ch*0 


1 


naxt intr. 1/2 bii 






1426 


1 








tinw 






1429 


1 rm mm 


irp 












1430 


1 










0908 


Ba 


1431 




b 


trMi01 


f 


to rs— i«iarp 






1432 


f 














1433 


iiiitiiiitiiiMiiiiitiiniiiiniiiiMt;it 








1434 


tnititniitniiiiiMiiii tiiiMMnnini 








1435 


1 














1436 


















1 






t 








1437 


1 


RdMyml rautinv 










1438 
































1439 


t 














1440 


1 














1441 


1 parity* count »r ciMr 










1442 


1 










0909 


40 


1443 




Id 


«,<h>0 






090A 


3F0B 


1444 




■t 


«, parity 






090C 


3F0A 


1445 




St 


«,vlfe 




ceuntar claar 
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CP/M TLCS-47 ASSEWBUER Va. 2 



PftG£ S3 



UOC OBJ 



09eE CI 



LINE 



SOURCE STATEMENT 



0912 EE3A 

9914 9E 

9915 A3 

9916 2E7ft 

9918 9E 

9919 A8 



991ft 3C9e 
991C 97 
99 ID 3F86 



991F 2Flft 



9921 41 
tlM* 



9922 2ft 



9923 3C97 
9923 3F9a 

9927 gP 



14^ I 

1447 I TMixt intr. 

1448 I 



Xd 
Id 

Id 



1449 
1439 
1451 ; 
1452 

1453 T 

1454 % 

1455 I 
1456 
1457 
1458 
1459 
14&0 I 
14S1 I 
1462 % 

XAB3 I 

1464- I 

1465 I 

i4&£ 9 eountsr 7 

1467 I 

1468 tdo« 



h,£h* 1 
l,Ch*4 

A,£h*9 



I to Rca 

I T»»xt intr. 1/2 bi 
tim* 



T in n n I m r; n III M M ? M 1 1 II M I n ni m 
1 1 1 1 ; I n 7 1 ni M 1 1 M 1 11 1 f I n 1 1 1 III f 1 1 1 1 1 1 1 
I 



Tdo 



rout In* 



1469 
14.79 
1471 I 
1472 
1473 
1474 
1475 f 
1-476 1 
1477 % 
1478 
1479 
1469 
1461 I 
1462 



cmpr 
t( 
b 



cm or 
ti 



tntp 



data Mt 



Id 

rore 

St 



vlfc,«h'3 
tdo999 
vlfc,«n»7 
tdo9ei 



A.vlftb 
a 

a, vlftb 



count»r 

1463 I 

1464 tdo992i add 

1465 I 

X-46& ; Twxt intr 
1487 ; 

1466^ Id 



incrvas* 

vlfc,«h' 1 



a,£h*l 



1A69 ; 
1499 I 

1491 ; 

1492 J 
1493 

1494 t 

1495 % 

1496 X 

1497 tdo999i Id a, vlfth 



irp 



nrt 



count vr »qual 3 



1496 

1499 I 
1509 



St 



a, vlftb 



tdo992 



n«xt data %mt 



% parity s«t 



9 data s»t 



no Chang • adrir»«K 
; nvxt intr. I bit 



I transmit data r«p 



I to r»-warp 
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CP/n TLCS-47 ASSEMBLER V2. 2 

PASe 84 

UQC OBJ LINE SOURCE STATEMENT 

LSei « 
1903 9 

092S 3C0C L504 tdo0Oli Id a, parltt 

098A 3F0a L50S «t a, vXftb | parity data in 

1506 I 

1507 t n»xt intr» 
1506 I 

09aC C3 1509 Id h,Ch*3 

0921) E4 1510 Id I,Ch*4 I to Tp 

1511 I 

092E 41 1512 Id a, £h« 1 ; next intr. 1 bit 

1513 I tim« 

1514 t rm w anp 

1515 t 

0S2F 2A 1516 rmt 

1517 f 

1516 M n tint! tn;iMiin Mini u nun t Milt 

1519 MIMIIiniMMMMIIM MM MIIIMM.Mli; 

1520 I 

1521 I 1 

1522 I Tp routin* | 

1523 t 1 

1524 I 

1525 t 

O930 3COD 1526 tpi Id a, leleot 

0932 3E24 1527 empr a, spuep 

0934 BB 1528 b tpOOOO 

1529 t 

1530 I lei countwr »quals * spuep* 

1531 I 

0935 3906 1532 svt vlftb, 9 < nmnt data «1« 

1533 I 

1534 I to Tie! routlnv 

1535 I 

0937 C3 1536 tpOOOli Id h,Ch«3 

0938 E6 1537 Id I,Ch«6 | to Tlcl 

1536 I 

0939 40 1539 Id a, 0 { rmnt intr. 1/2 I 



1540 I tin 

1541 I r m warp 



1542 t 
093A 2A 1543 

1544 t 

1545 t 

1546 I lei counter not aqual * spuep* 

1547 I 

093B 3946 1546 tpOOOOi clr vlftb,e ; n«xt data «0« 

1549 I 

0930 B7 1550 b tpOOOl | to rvturn 

1551 I 

1552 1 1 II M M M M M M M M M M M M M M M I M M M 

1553 M M M M M M M M M M M M I M M M M M M M n 

1554 I 

1555 I " % 
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CP/M TLCB^y flSSEMBLER V£. £ 



PPGE 



LOC OBJ 



e93£ 3950 



Tlei 



LINE 

155G I 

1557 I 

1558 I 

1559 I 

1560 tleit 

1561 9 
15BS t 

15&3 $ n*xt intr. 
1564- I 



SOURCE STRTEMENT 



rout i nm 



clr 



spuvsh, 1 



I to r«c*iv« mod* 



ROM PftGE NO. 37 
0940 C3 

e94i Ea 



0942 40 



0943 2A 



0944 3910 

0946 3SF9 
0948 AB 



0949 3BF6 
094B 94 

094C 3948 

094E 3951 

an AnBwvr' 



0950 C3 

0951 EA 

095S 40 



1565 
1566 
1567 f 
15&S 



Id 
Id 

Id 



h,«h»3 
l,£h*S 



irp 



I 

n M M f t III f m 1 M I f SI M I ! n n M ; 1 1 n ? 
1 1 1 1 n 1 1 1 1 1 1 III 1 1 II n 1 1 1 1 11 1 1 1 1 II 1 1 1 1 1 1 1 1 
I 

I = 1 



Rtack routirm 



1589 I 

1570 I 

1571 I 

1572 9 
1573 
1574 % 
1575 
1576 
1577 

1578 I 

1579 I 
1560 9 

1581 I 

ISfiS 9 
1583 I 
1564 rtaekt 
1535 I 
1586 
1587 

1588 I 

1589 I »«ck» ft-o« ECU 

1590 I 
1591 
1592 
1593 I 
1594 
1595 I 
1596 
1597 I 



I to Rtack 

I nrnx-t intr. 1/2 bi 

tlRItt 



9mt 

tMtp 



tMtp 

b 

clr 
clr 



spuvsn, 1 

vlfrb,3 
rtaek0 



%lp06,3 
rtackl 

vlftb,0 

spuvuni, 1 



I to transmit mod* 



1598 I 

1599 ; rmxt intr« 

1600 f 

1601 rtack2s Id 

1602 Id 

1603 I 

1604 Id 

1605 I 

1606 I 

1607 ; r«-«arp 



h,<h»3 
l,£h«a 

a,£h*0 



* nack* f rx>m ECU 



lei counter 
vqual * spucp' 

transmit data 
■qua! *0* 

cl«ar • prsvious 
command rsouires 



to T«t 

naxt intr, l/£ bi 
t im» 



i 
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CP/M TLCS-47 ftSBEMBLER VE.E 

PPGE 26 



LOC OBJ 


LINE 


SOURCE 


STflTEWENT 








1608 


f 








OSS3 SA 


1609 


r-mt 










1610 


1 










161 1 


rtACkl 1 Mt 


vlftb,0 


1 


transmit data 




161S 


1 






squil * 1* 




1613 


»«t 


spuvdm, 1 


f 


1200 bit timsr on 




1614 


1 










1615 


1 tranmit buffer rsplJiM 










f 










AO* r 


Id 


a«'Mrltsft 












a,h 










Id 


a« leieot 








16S0 


t 








10331/ *>OI0 & 


1621 


Add 


a« £h* 1 








16SS 


1 








OSSF 93 


16S3 


role 


a 








1624 


and 


a, Ch*s 






















1 








0963 OC 


1627 


Id 


a, 9hl 








1626 


«t 


a,vl1»tl 






0966 16 


1629 


ine 


1 






0967 0C 


1630 


Id 


a,0hl 








1631 


St 


a, vlfth 


1 


kmy data in 




1632 


1 








096A 90 


1633 


b 


rtaek2 










t 














ECU 










1 










A Di9 / 


rt«ek0i Id 


a, vlfse 










inc 


a 






AOCC 7d £. 

Vtoc Id 




St 


a, vlfse 


1 


V 1 ^ srror co unt sr 




1640 


1 






i ncT*sasa 






cmpr* 


a, £h'S 






0971 B9 


1642 


b 


rtaekS 


% 


Ml 1 W 1 r *w tt num^ 




At>%0 


1 








Kr^Tc o94o 


1644 


clr 


vlftb,9 


% 






1 Co&X 
AS^3 


1 








09T# 39S# 


lo4a 


clr 


SPUVdM, 1 


1 


<12<S0 hit tim»r«> 


bit cl«ai* 














1647 


t 








0976 3924 


1646 


sst 


spuvdM, 2 


; 


10BK tlDisr bit o 


n 


1649 


1 








0S78 90 


1650 


b 


rtaek2 


1 


to rs— warp 




1651 












1B52 


1 srror not squsl 5'th tiwn 








1653 


1 








0979 390a 


1654 


rt«ck3 1 sat 


vlftb,0 


; 


n«xt data « 1« 




1655 


1 








097B 3914 


1656 


sst 


SpUVdMf 1 


? 


sst * 1200 bit tim 


mr bit « 














1657 


t 








097D aFFO 


1656 


add 


lcicot,«h«f 








1659 


1 








097F 6990 


1660 


b 


rtaek2 








1661 


1 
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CP/M RSSEMBUER VS. £ 

PAGE 27 



LDC CBJ 
ROM PP6E NO. 

0sai esse 



LINE 
38 •» 



0983 3350 

0985 C3 

0986 EC 

0987 A5 



0988 2A 



0989 39B9 

0988 PP* 
ir«d 

098C 3BF6 

096E A£ 

098F 3C0I> 

0991 08 

099S 3F0D 



0994 3910 

0998 3914 

0995 42 

0999 3FF6 
0S9B 4C 
099C 3FF5 
099E 4F 
099F 3FF4 

09A1 48 
09fl2 3fi8C 



SOURCE STPTEWENT 



ISGB 
1883 I 
X6S4 I 

1865 n ; < n 1 1 1 M M M M II r; n ; 1 1 f M n M III ; II 
1688 u ; 1 1 1 1 1 1 1 1 1 ; 1 1 n 1 1 M n I M l I ? 1 1 M I r 1 1 1 1 1 1 

1887 I 

1688 ? ^1 

1689 I T»t i-oaitn» ; 

1670 I 1 

1671 f 
167a \ 

1673 tsti 

1674 I 
1675 
1676 
1677 I 
1678 

1679 I 

1680 I 

1681 I 

1682 ; 
1683 

1684 f 

1685 I 

1686 ; 
1667 I 

1688 I 

1689 I 

1690 I 



1691 rsti 
169S 

1893 I 

1694 

1895 

1896 I 

1697 

1898 

1699 

170O J 
1701 
iTOa I 
. 1703 
1704 I 
1705 
1706 
1707 
1708 
1709 
1710 
1711 \ 
171S 
1713 
1714 J 



clr 

Id 
Id 

Id 



spuvsh, 1 

h,£h»3 
l,£h*e 

a,£h'5 



reutirw 



tm 

b 



tMtp 

b 

Id 

St 



s»t 

Id 
Id 

St 

Id 

St 

Id 
out 



vlfrb,3 
rstOOO 



%xp06,3 
t-StOOl 

a, Icicot 

a, Icicot 

spuvsh, 1 
spuvdm, 1 

a, tiwt-hn 
£h' c 
t ian^n 

a, tiMrln 

a,£h>8 
a, %oplc 



; r**csiv« mod* 
I to Rst 



I Twxt intr. 
tims 



11 bit 



I stop bit cann*t f 
{ 

f out *0* 

I Ici count sr dscrs 

f to tr^ansmit mods 

( «i£00 bit tinir. » 
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CP/M TLCS-47 PSSEMBLER 



PAGE 



2S 



bli 



LOC OBJ 
09A4 394« 
3975 

eSOe 6GDF 
eSAA 3951 

99AC ease 



090E 39E4 
99ro B6 



e9Bl 3934 

09B3 3951 
rmd dAtA 

e9BS 

09B6 39^ 



e9Bd 46 
99B9 3FF6 
d96B 47 
09BC 3FF5 
e9B£ 47 
09BF 3FF4 



LINE 

1715 ntZZat elr 
elr 



1716 t 
1717 



SOURCE STATEMENT 



•puvsl,3 

r«llll 



mpuvuM, 1 



1718 I 

1719 b 

1720 I 

1781 rvtsrai elr 
17S2 I 

1723 b 

1724 t 

1725 I 

1726 r«teeii tMtp spuvdm, 

1727 b r«t0©4 

1728 I 

1729 I * commaYMl vxi 
1738 9 

1731 »^ 

1732 t 

1733 elr spuvuah 1 

1734 I 

1735 b r«t0e2 

1736 t 

1737 r«t0e4i elr «puvsh,Q 

1738 I 

1739 I le see tiiwr start 



spuvdm, 2 
rste94 

;ute bit* o 

bpuvdm, 3 



1748 I 
1741 
1742 
1743 
1744 
1745 
17^ 
1747 I 



ROM PAGE NO. 39 • 



eSCl 40 
09C2 3AaC 

09C4 49 
a9CS 3A6C 

89C7 3954 



09C9 66DF 



1748 

1749 

1750 I 

1751 

1752 

1753 t 

1754 

1755 I 
1756 
1757 



Id 
«t 
Id 
«t 
Id 

St 



Id 
out 

Id 
out 

elr 



s,Ch<6 
A« t i«rhn 
a,£h<7 
s, t ieren 
•,Ch»7 
t iarln 



«« %ople 

At £h*9 
%ople 

spuvdm, 1 
r*eilll 



I sbnormsl mods 

I sxternsl intr. ena 



I fT*sining »T*nor 

1 « 18 sec bit* on ? 



pnsvious coffltnand 



•bit claar 
t abnormal moda 



{ start 

; 1S00 fait tintar bi 

claar 

t i*»t um 



1756 « 

1759 I 

1760 1 1 1 II n 1 1 1 n II 1 1 n m M « n I < I II 11 1 M M I M 

1761 1 1 n II n 1 1 M M 1 1 M 1 1 ni 11 M I n in in n t n 

1762 t 

1763 I 1 

1764 I 

1765 r 

1766 I 



re-warp • rout i ne 
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CP/M TUCS-A7 RSBEMBLER 2 

PAGE 39 



LOG OBJ LINE SOURCE STRTEWENT 



ROM PAGE 







1767 








h» «00 






176a 


1 












1769 














1770 


1 










D0 


1771 






crepr 


a, £h*0 




0E 


1772 






tntp 




apes 


9B 


1773 






b 


rw«rp0 






1774 


% 








0A03 


Dl 


1773 






cfflpr 


*,«h» 1 






1776 






tMtp 


if 


0Ae5 


PW- 


1777 






b 


r**«rpl 






1778 


; 










D2 


1779 






CTflpt* 






0E 


1780 






tvstp 






AD 


1781 






b 


in^ar-pS 






17S2 


t 








0fi09 


D3 - 


1783 






cwpr* 


«,«h*3 


ep0p 


eE 


17Si^ 






tvstp 




OAQ6 


BT 


1785 






b 


rM«rp3 






1786 


; 












1787 


1 












1788 


1 


11 bit ttmmr 








1789 


t 












1790 






Id 






3F1B 


1791 






St 


«, tiimho 


0P0F 


^7 


1793 






Id 


*,«h»7 




3Flft 


1793 






at 


«v tiiKr-mo 




4C 


1794 






Id 




mis 


3F19 


1793 






•t 


«, tlonrlo 






1796 


1 












1797 


1 


rmnt i**rp 








1798 


f 








ems 




1799 


rw«T*p4i 




hi, %Mirpcl 






1800 






Id 


hi, Mrpcl 






1801 


1 








0A19 


SSDF 


1S0S 






b 


rOllll 






1803 


1 












180A 


1 












1805 


i 


l/£ bit tlm«r 








1806 


1 








0P1B 




1807 




Id 




eAic 


3FtB 


1608 






»t 


t imr^o 


eAiE 


3F1A 


1809 






St 


a, timrmo 






1810 






Id 




0pax 


3ri9 


1811 






St 


timrle 






lais 


f 








eAE3 


95 


1813 






b 


rw«rp4 






1814 














1815 


1 


1 bit 


tinwr 








1816 


! 








0fl24 




1817 




Id 




0A2S 


3F1B 


1818 






St 


a, t imr^ho 



I nsKt intT. 1/2 bit 
tims 



I rmxt intr. 1 " bit 
tim* 



I rtmjtt iritr-. 6 bit 
tiras 



? n«xt intr, 9 bit 
tim* 
tin* 



I rwtui-n 
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CP/R TLCS-47 OSSEMBUER V2. 2 

PAGE 30 



VDC 


OBJ 


LiNe 


SOURCE 


STATEMENT 


9A27 


3F1A 


1819 




9% 


Ay t imi" MO 




44 


iBse 






«,eh»4 




3F19 


1821 




MX 


tiMTlO 






1822 


t 






mac 


95 


1823 




b 


rw«i*p4 






1824 


1 










1825 


t 










1826 


1 s OlT 










1827 


1 






man 


4F 


1828 




Id 


4,CH«f 




3F1B 


X829 




«t 






48 






Id 


s« sn* D 




3FtA 


1831 




St 




9A33 


4B 


1832 




Id* 


£H* 8 


M34 


3F13 


1833 




st 


«« ti«r-lo 






1834 


1 






0A36 


93 


1835 




b 


rMV*p4 






1836 


t 










1837 


t 9 bit 










1838 


t 






M37 


4F 


1839 




Id 




0038 


3F1B 


184^ 




St 


a, t im-ho 


0A3O 


49 


1841 




Id 


4,€h«9 


M3B 


3F1A 


1842 




St 


s, tinrtio 


ao3i> 


44 


1843 




Id 


a,Ch'4 




3F19 


1844 




•t 


a« tim*le 






1845 


t 






RC3M 1 


PAGS NO. 41 










MIS 


2846 




b 


rMsrp4 






X847 


t 







1848 vnd 



ASSEMBLY COMPLETE, 



8 PR06RAM ERROR <8> 
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CP/M n-CS-4K7 ftSSEMBLER £ 

PASS 31 



SYMBOL TfiBL^ 







TO13 






0015 




conmAL 


0014 


♦ 


DAAT0H 


0081 








* 


DfiTOlH 


0083 




DATfilL 


0082 




DATA2H 


0085 


•» 


DftTA2L 


00B4 


* 


MTftSH 


0087 


* 


DATASL 


0086 




DATA4H 


0069 






00sa 




DflTflCT 


0200 




DCH 


00FE 




DCU 


00FC 




DCW 


00FD 




DISPA 


0032 




DISPH 


0031 




DISPIW 


0034 


♦ 


DISPL 


0030 




DISPLW 


0033 




FRAME 


0053 




INCQTH 


00BC 




iNcon. 


00aA 




INOaTM 


00SB 


* 


lOVFl 


0602 


♦ 


KEST 


0022 




KESTiaH 






KE5T0L. 


0042 


4- 


KESTIH 


0045 




KESTIL 


0044> 




KEST2H 


00*7 




KEST2L 


0046 


« 


KEST3H 


0049 




KEST3L 


0048 


* 


KeST4H 


00J^B 


♦ 


KEST41- 


004A 




KEST5H 


004D 


* 


KEST5L 


004C 




KESTBH 


0021 




KESTBL. 


0020 


* 


KEYND 


0029 




KEYNN 


002A 




KEYOD 


002B 


* 


KEYON 


002C 




KEYS 


0100 


* 


KEYSB 


0250 


♦ 


KEYSC 


000E 


* 


KEYT 


0300 




KEYTB 


00CB 




LCI COT 


000D 


♦ 


UDflTUl 


0037 






0038 


* 


LDATMl 


0035 




LDATM2 


0036 




LDISP 


0B00 




LECOTH 


008P 


* 


LECOTL 


006D 


* 


LECOTM 


006E 


♦ 


UIOVFa 


0D00 


» 


UnftIN 


03E0 


* 


UREMO 


0E00 




LTABLE 


0000 


♦ 


LVU=HX 


0C00 


•» 


OV/EREfl 


0072 


♦ 


0VER2H 


0071 




0VER2L 


0070 




OVERAl 


001£ 


•» 


OVERHl 


0011 




OVERLl 


0010 




PARITT 


000C 




PftRITY 


000B 




R0 


06B2 




R00000 


0&C2 




R00001 


06C1 






06C9 


-» 


R01100 


0&CE 




R01110 


0&EA 




R01111 


06DF 




RCA 


0719 




RCA000 


0734 




RCA001 


073A 




RCA002 


0732 






0733 




RCF 


073E 




RCF000 


• 074F 




RCF001 


0754 






07*D 




RCF005 


0776 




RCF006 


074E 




RCF 100 


077C 




RCFlie 


07BS 




RCFlll 


07CF 




RCF1S0 


0798 




RCF121 


07flE 




RCF12S 


07ft9 




RCP 


07D4 




RCP000 


07E9 




RCP003 


07E3 






07ES5 




RCP100 


07E1 




RCSTAl 


0d3B 




RCSTAB 


0838 




RCSTN 


07FQ 




RCSTN0 


0820 




RCSTNl 


0817 


* 


RCSTN2 


0805 




RCSTN3 


0813 




RCSTN6 


0803 




RCSTN7 


0831 




RDAMY 


0929 




RDAST 


0685 




RDflSTl 


08A8 




RDflSTS 


08A4 




RDAST4 


08AE 




RDAST5 


06BB 




ROflSTG 


0880 




ROD 


0641 




RDD000 


0858 




RDDTOl 


0868 




RDD002 


0857 




RDP 


0871 




RDP000 


087C 




RDPeei 


0e7& 




READC 


0028 




REAON 


0027 




RE}>1D0 


0060 




REMDl 


0061 


* 


REMDa 


0062 


* 


REMD3 


0063 


•» 


REfflD4 


0064 


* 


REMDS 






REMDe 


0066 


♦ 


REMD7 


0067 


* 


REMOA 


00 6A 


♦ 


RE>lOH 


0es9 


* 


R£mL 


0068 




RKCE 


0050 




RMI 


06FC 




RMxara 


070F 




Rni00i 


0703 




Rni002 


070E 




Rnl003 


0715 


♦ 


RNH 


008B 




RNL 


006I> 


* 


RNM 


006C 




RST 


0389 




RSTOe0 


03 




RST001 


09AE 




RSTO02 


09A4 




RSTO04 


09B6 




RSTD 


0834 




RTftCK 


0344 




RTACK0 


096B 




RTACKl 


0354 




RTftCKE 


0SS0 




RTfiCKS 


0S73 




RWARP0 


0A1B 




RWARPl 


0A24 




RWARPS 


0neD 




RWARP3 


0A37 




RWARP4 


0A15 




RWRPCH 


00CA 


♦ 


RWRPO. 


00C& 




RWRPQ1 


0009 




SERVRC 


00OF ' 




SPUCP 


0024 




SPUFF 


0017 




SPUSH 


0003 




SPUSK 


0023 




SPUSL 


0002 




SPUTT 


0016 




SPUVDM 


0004 




SPUVSH 


0000 




SPUVSL 


0005 




SPUVUM 


0001 




5PU 


00FF 




SPWB 


00C7 




T0 


08C2 




Tceoec 


0804 




TDl 


08EB 




TDACK 


087F 




TDO 


0912 




TDOO0O 


0323 




TDO001 


0928 




TOT002 


031F 




TIMR2H 


00FA 


♦ 


TIWRSL. 


00F8 


* 


TIMR2M 


00F3 




TIWRHN 


00F6 




TIMRHG 


001B 




TIMRLN 


00FA 




TIMRLO 


0019 




TIMRMN 


0OF5 




TIMRMQ 


001A 




Tl-CI 


093E 




TP 


0930 




TP0000 


093B 




TP0001 


0337 




TRfl 


07EE 




TRfl00O 


07F7 




TRA001 


07F5 




TRrtl 


08F1 




TRMITO 


0903 




TRMI01 


0902 




TST 


0383 




VL0040 


06A3 






0898 




VL0080 


0689 




VLF001 


0635 




VLF002 


0647 




VU='003 


0654 




VLF004 


0&&E 




VUF005 


0640 




VLF010 


0623 
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PAGE 



32 



SYMBOL TPBLE 



VUFC 
VLFTH 
♦ VI_FXU 
URXTEN 



VLFIM 

vurec 

VLFTU 
UARPCL 



061E 

MM 

99Ch 



VLFRB 
« VLFXA 
• UARPCH 



0&2D 
0009 

0052 

0ecs 



VLF300 0&AD 

VLFTB 0eQB 

VLFXH O0S1 
WRITEH 
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CP/W TLCS-*7 flSSEMBUER VE. 2 



PAGE 



LINE 



X r 

3 I 



A 
5 

6 
7 

a 

9 



SOURCE STflTEWENT 



7. 1983. 



VI. 0 



(TMP^7*OP) 
vlf communication routlna 



«nolist 



Slist 



383 I 
30A I 

3e5 I 



ROM PABE N0.4d 







30& 






o»*a 


h>c00 






307 


1 












30a 


1 


diM 


bX« ? 








309 


? 








ecec 




310 


vlfvx t 


tntp 


spuvslf 3 






311 






b 


vl'fx©© 






31E 


t 












313 


; 


push 










314 


1 












315 






St 


«.f vl fxa 




S9S0 


316 






xch 


hi, vXfxX 






317 


1 












313 


1 


clvar •xtvrr 


ml counter* 






319' 


1 










40 


320 






Id 


a, d:h'0 




3Aac 


321 






out 


A, %opXc 




3B0A 


3E2 






' s«t 


%op04,0 


0C0O 


3B44 


3E3 






cXr 


%op04,0 






324 


1 












32S 


1 


tim« 


r start 








325 












3CFS 


327 






Id 


a, timi-hn 


0C1X 


3Fac 


328 






St 


«t incoth 


0C12 


3CF5 


329 






Id 


a^ t i tamn 


0C1S 


SFSB 


330 






St 


a, incotm 


0C17 


3CF4 


331 






Id 


tinrrXn 


0C1S 


3FSA 


332 






St 


a, incotX 






333 


1 








eciB 


AF 


334 






Id 


a, Ch*^ 


0C1C 


3FFS 


335 






St 


a, tiMfhn 


aciE 


3FFS 


33S 






St 


a, timt-nm 



) 1^ St Intr. disabl 



I push rvgistar* 



I vwnt timar start 
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PAGE 



LQC 


OBJ 


LINE 




SOURCE 


STftTEMENT 




4A 


337 




Id 




OC21 


3FF4 


33a 




St 


a« t Inrln 


9CZ3 


44 


339 




Id 


a,Ch*4 




3Aac 


340 




out 


a, tepie 






341 


\ 










342 


1 


fr«Ming srr* 


>r ? 






343 


< 






0C26 


39FI 


344 




tvstp 


spuvum, 3 




6C43 


34S 




b 


VlfX01 






346 


t 










347 


1 


Niod« Changs 


'fi'*oni atanom 






3M 


f 






0C2fl 


3900 


349 




m«t 


spuvsH, 0 






3S9 


I 










351 


1 


transMit ? 








35a 


1 






0C2C 


39DO 


353 




tsstp 


spuvsht 1 




6C37 


354 




b 


VlfX0S 






355 


1 










356 


1 


nsxt rout tm 


1 








1 






0C3e 


40 


356 




Id . 


a,£h«0 


OC31 


3FC4 


359 




St 


a« Mar pel 


9C33 


4i 


360 




Id 


a,Ch' 1 


OC34 


3FCS 


361 




St 


a, Marpem 






362 


1 










363 


1 


nvMt tinsr i 


Mtting 






364 


1 




0C36 


4F 


365 




Id 


a,«h»f 


0C37 


3Ft8 


366 




St 


a, tiarho 




3F1Q 


367 




St 


a^ t imnno 


0C3B 


44 


366 




Id 


a,£h'4 


0C3C 


3F19 


369 




St 


a« tinrlo 






370 


1 










371 




pop r«gistsr 








372 


1 






OC3E 


3csa 


373 


vlfx03i Id 


a, vlf xa 


ROM PA6E NO. 49 










S950 


374 




MCh 


hl,vlfxl 






375 


1 










376 


1 


i*stum 








377 


1 






OC42 


as 


378 


Vlfx00l f*«ti 








379 


1 










380 


\ 










381 


1 


frjuning srror 






382 


? 






OC43 


M 


383 


vLf x01s nop 




eC44 


4F 


384 




Id 


a,«h«r 


0C45 


3Fia 


385 




St 


a, sputt 






386 


I 










387 


? 


Id 


a, Ch»r 






388 


1 


St 


a, t iim*hn 



f tlmsr start 

( 1/2 bit tins ) 



f framing srror 



; to nor*m«l ntodv. 



; trans«it sods 



% address h*ei0 
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UOC DBJ 



UINE 



SOURCE STRTEKENT 





369 1 


Id 


«f £h' 7 




39e 1 


St 


t iumn 




391 t 


Id 


s, £h*e 




398 1 


St 


«,tl»rln 




393 1 








394 1 


Xd 


a,£h*4 




395 r 


out 


s, %oplc 




39& t 






eCA7 3C8C 


397 


Id 


a, ineoth 


3F1B 


39a 


St 


a,t imT*ho 


0C4B 3CaB 


399 


Id 


A, ineotn 


0C4D 3F1A 


400 


St 


a, ttmr-fiio 


3CdA 


401 


Id 


a, ineotl 


0C51 3F19 


402 


St 


a,tiMrXo 




403 t 






QC53 3B3& 


404 


sst 


%Qp06,3 




40S 1 






&C3E 


406 


b 


vlf>c03 




407 I 








408 1 








409 1 transmit moda 






410 1 






OC57 3B76 


411 vlf)C02i 


elr 


%op0&, 3 




412 t 






dCS9 3C06 


413 


Id 


a, vlftl 


ecsB 3F9a 


414 


St 


a,vlftb 




415 1 






eCSD AF 


416 


Id 


a,«\»f 


eC5£ 3F1B 


417 


St 


a, ti(»T*ho 


dC&9 3F1A 


418 


St 


a, tiarfio 




419 


Id 


a,«h»a 


0C63 3F1S 


420 


St 


a, timrlo 




421 1 






ec6S 4a 


422 


Id 


a,«h»2 


0C66 3FC5 


423 


St 


a, warpcm 


eC&S 4A 


424 


Id 


a,£h*a 


0CS9 3FCA 


425 


St 


a, war pel 




426 { 






0C&B 6C3E 


427 


b 


vlfx03 




428 f 








429 1 








430 


«nd 





I timsr start 11 bi 
tims 



\ out ' mark* 



I transmit buf-fsr 
clsar 



; tiMr sst 

% rmxt rout i n 
I to return 



flSSEMBUY COMPLETE, 



0 PROSRAM ERROR (S) 
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PAGE 4 



SYMBOL TPBLE 



* 




0013 


* 




ooxs 


• 


conmAi. 


0014 


* 


OATAOH 


0081 


* 




0080 


* 


DflTQlH 


0083 




OATAIL 


0082 


• 


DATA2H 


0085 




DATflSL 


0084 




DATA3H 


0067 


* 


0ATA3L 


0O86 


♦ 


0ATA4H 


0089 


* 


DflTft^L 


006fi 




DflTftCT 


oaoo 


* 


DCH 


00FE 


«- 


DCL 


00FC 


* 


DCM 


00FX) 




DISPA 


003S 




OISPH 


0O31 


«■ 


0I5PIW 


0034 




DXSPL 


0030 




DZSPLW 


0033 


* 


FUASH 


0320 




INCOTH 


008C 




INCOTL 


008A 




INCOTM 


0O8B 


« 


KEST 


0022 


* 


KESTOH 


0043 


• 


KEST©L 


004a 


* 


KE5T1H 


0045 


* 


KESTIL 


0044 




KEST2H 


O047 


* 


KESTa- 


0046 


♦ 


KEST3H 


0049 


* 


KEST3U 


0048 


* 


KEST4H 


004B 


* 


KEST41. 


004A 


* 


KEST3H 


0040 


* 


KEST5L 


O04C 




KESTBH 


0021 


* 


KESTBL 


0020 




KEYNO 


0029 




KEYNN 


e02A 


« 


KEYOD 


O02B 


* 


KEYON 


00&C 


♦ 


KEYS 


0100 


* 


KEYSB 


025O 




KEYSC 


oeoE 


* 


KEYT 


0300 


«■ 


KEYTB 


OOCB 


« 


LCICOT 


O0OD 


* 


LDASLl 


003B 




LJ)ASL2 


003C 


•» 


UDASni 


0039 


* 


UDASM2 


003A 


«- 


LDATUt 


0O37 




LDftTLa 


0038 


«- 


LMTMl 


0035 


• 


LDATW2 


0036 


« 


LDISP 


OB0O 


* 


UECOTH 


008F 


♦ 


LECOTL 


0O8D 


• 


LECOTM 


O08E 




LEDD 


0310 


♦ 


LIDVFl 


0800 


<» 


I-IOVF2 


0000 


• 


LWAIN 


O3E0 




LREno 


OEOO 


«- 


LTABUE 


0000 


«■ 


LVLFEX 


0COO 


* 


0VER2A 


0072 




□VER2H 


0O71 


<* 


OVERSL 


0070 


♦ 


0^/ERAl 


0012 


* 


OVERHl 


O011 




OVERLl 


O010 


•» 


PftRITT 


000C 




PARITY 


OOOB 


* 


READC 


0028 




REAON 


0027 


« 


REMDO 


0060 


♦ 


rehoi 


0061 


* 


REHOS 


0062 


« 


REM03 


0063 


♦ 


REMOA 


0064 


♦ 


REMDS 


0O65 




REmoe 


0O66 


♦ 


REW07 


0067 


* 


REMOA 


006A 


«- 


REMOH 


O069 


« 


REMOL 


0068 




RKCS 


00SO 




RNH 


006B 


« 


RNL 


0O6D 




RNM 


006C 




RURPCH 


OOCA 


* 


RWRPCL 


ooca 




RURPCM 


00C9 




SERVRC 


O0OF 


# 


SPUCP 


0024 


♦ 


SPUSH 


0003 




SPUSK 


0023 


* 


spueu 


OO02 




SPUTT 


0018 




spuvom 


O0O4 




SPUVSH 


O0OO 




SPUVSL 


000S 




SPUVLW 


0001 


* 


SPU 


©OFF 


♦ 


SPWB 


0OC7 


« 


TIMR2H 


00FA 




T1MR2U 


OOFB 


* 


TIMRaw 


0OF9 




TIMRHN 


0OF6 




TIMRWO 


001B 




TIMRLN 


00F4 




TIMRLO 


0019 




TXMRMN 


OOFS 




TIMRMO 


OOIA 


» 


VLFC 


O0OA 




VLJ^EC 


0016 




VLFEX 


OCOO 


• 


Srt.FRB 


0009 




VLFTB 


0008 


* 


VL-FTH 


0007 




VUFTl. 


0006 




VLFX0O 


0C42 




VU^XOl 


OC43 




VI.FX0S 


0C57 




VLFX03 


0C3E 




VLFXA 


0052 




VLFXH 


0051 




VU='XL 


OOS0 




UARPCL 


00C4 




WARPCn 


OOCS 


• 


URITEH 


0O2& 


* 


WRITEN 


0029 
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CP/M TUCS-47 ASSEMBLER V2. H 

PAQE 1 



LOC ' OBJ LINE SOURCE STATEMENT 







7. 1963. 




mo««»M V1»0 






<TMP#7^P) 






rwBota* routirw 





«nolist 



Ron PAGE ht0.5& 



9E00 




as9 

261 




or*g 










MM 








2&3 










3F6A 






St 


rSMOA 










Id 


a, SieiMb 


0Ee3 


13 


2&6 






sir 


OEM 


3&6F 


257 




•iclr 


iXvl91111b 




as&B 


£68 
2SS 




}cch 


-hXf psiwol 






27C 




to stop 


tiaMir2 






271 








0E06 




272 




Id 




QEes 


3PaD 


273 




out 


a, %opld 






274 




eh»ek Nl 






273 


; 






OE0B 


3C6B 


276 




Id 


a^ nrth 




D3 


277 






a, £h«3 


OE0E 


OE 


278 




tvstp 


z-r 


dE0F 


fiESC 


279 
2S0 




b 


Intxra 


eEii 


03 


261 




crapT* 


a, £2 




0E 


262 




tmtp 




eEi3 


M 


2B3 
264 


? 


fa 








26S 


m 


Nl»l or 


0 




41 


- 2B6 




Id 


a, «1 


OEIS 


3F6B 


287 
288 




St 


a, rnh 






289 


n 


setting 


tlfflvr2 on 4. 5ms 






299 








0E17 


AF 


291 




Xd 


a, «h» f 
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CP/M TLCS-47 ASSEMBLER 

PAGE S 



I_OC 
www 




1 T kfP 






STRTEWENT 


we la 




292 




St 


A, tiNrr2h 




Air 






Id 




0E1B 


3FF9 


294 




St 


a« tiMr2m 




3FFS 


299 




St 


4,tl»r21 






296 


t 










297 




Id 








S7e 




out 


s, %opld 






299 




b 


rst2 






300 


t 










301 


III 


Nl«i2 








302 


t 








3CFd 


303 


int200t 


Id 


s, ti«r21 


OES6 


3602 


304 




«dd 


«,£h«2 


AP9B 


0S 


305 




role 


« 




04 


30€ 




tMtp 






BE 


307 




b 


int210 






306 


1 










309 


1 1 


svtt ing tiM«r2 






^10 


9 










311 


In2000i 


s«t 


«op06,0 






312 


t 






0£2O 


4£ 


313 




Id 


Si £h*» 




3FFA 






St 


s, t lMr2h 




47 


315 




Id 


«,Ch«7 


0E31 


3FF9 


316 




St 


s, t iar2af 




4C 


317 




Id 


««£h* e 


aE34 


3FF8 


3ia 




St 


«, t ivrei 






319 


1 






ee36 


4d 


320 




Id 




0E37 




321 




out 


a, «oDld 






322 


1 






«£39 


40 


323 




Id 




oesA 


3F6B 


324 




St 


Sv mh 






325 


1 






K3C 


6EE7 


326 




b 


v^t2 






327 


1 










32B 
329 


II 


start 


data rscsiv 


eC3£ 


3CF9 


330 


9 

int210i 


Id 


a, t imr2M 



(Start 
(Nl-0 



ROM PABE NO. 97 



0E40 


DF 


331 




CMpr a« £h* f 


0E41 


6ESB 


332 
333 


1 


b 


in2080 


0E43 


43 


334 




Id 




0E44 


3F6B 


335 
336 


t 


St 


a^ mh 






337 


1 


ram 


elsar 






33B 


1 






0E46 


C6 


339 




Id 


h,£6 


0E47 


E0 


340 
341 


t 


Id 


1, C0 


0E4a 


11 


342 
343 


t 


mov 


l,a 
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PAGE 3 





OBJ 


LINE 




SOURCE 


STATEMENT 




OF 




intSlli 


St 




0E4A 


IB 


345 




inc 


I 


a£4B 


3893 


3Afi 






l«£d 


0E4D 


0E 


347 








0E4E 




34a 




13. 


int212 


0E4F 


as 


349 




b 


IntEll 






350 


t 










351 


t 


s#tting tiBN»r2 






352 


f 






0E50 


3FFa 


353 


Int2l2i 


St 


a,ti»r21 


0E5a 




354 




Id 




0E53 


3FF9 


355 




St 


a« timrEm 


0E55 


3FFfl 


356 




St 


*,tijiir*2h 






357 


f 






0E57 




358 




Id 


a, £8 


OESB 


3AaD 


359 




out 


a, %opld 






3&0 


1 






CESfl 


6EE7 


3S1 




b 


r»t2 






3S2 


t 










383 


in 


data rvniv* 






384 


{ 




Nl-3 


0E5C 


3C6C 


385 


intl0Ot 


Id 


a^ 


OE5E 


31 


386 




xeh 


a, 1 ; I < N2 






367 


1 




0ESF 


C& 


368 




Id 








369 


f 






OE&e 


3CFa 


370 




Id 


a,tlwr21 






371 


1 






0E62 


3809 


372 




add 


a, 29 






373 


1 








&E87 


374 




b 


int 130 ? carry • ©• 






375 


1 








3C&D 


376 


intll0i 


Id - 


a, ml fa (000 N3 




D0 


377 






a, 20 9N3>0 7 


0E&S 


0£ 


378 




tMtp 


zf 


OE&A 


Bd 


379 




b 


int 121 






380 


1 






QE&B 


Dl 


381 




cmor 


a, 21 9N3-1 ? 




0£ 


382 




tMtp 


zf 


0E&D 


BE 


383 




b 


int 122 






384 


? 






essE 


D2 


3B5 




cmpr 


a, 22 ?N3-2 ? 




0E 


386 




tntp 




OE70 


&£a3 


387 




b 


int 123 






388 


? 










389 


; 


N3-3 I 


J* 12 


OE7a 


0C 


390 




Id 


a,«il 


0E73 


3821 


391 




or 






0F 


392 




St 


a,9hl 


0E7S 


aEB7 


393 




b 


int 130 






394 


\ 






aE78 


0C 


395 


int 121 X 


Id 


a,«Hl 


CE79 


3SEa 


396 




Of 


af 2S 


I3E7B 


0F 


397 




St 


a,9hl 


0E7C 


6EB7 


398 




b 


intl30 
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PAGE 



1 nr* 

L.UU 


OBJ 


LINE 




SOURCE 


STPTEMENT 






399 


1 






0£7E 


0C 


4TO 


lntl22i 


Id 


8«0hl 


©ETF 


3684 


491 




Of 


*.«4 


ROM 


PA6E NO. 


58 * 








esai 




40E 




mt 


a, •hi 




a? 


403 
404 




b 


int 130 


0EB3 


K 


405 


1 

int lS3t 


Id 


M OKI 




3822 


406 




or 




e£86 


©F 


407 




St 


«,0hl 






408 


1 






0£a7 


3C6D 


409 


lntl30i 


Id 


Afrnl 


0C89 


3aei 


410 




Add 


8, CI 




3F60 


411 




St 


«« rml 






412 


1 








D4 


413 




cm pi* 


8f «4 


OEdE 


9B 


414 




b 


intl40 






415 


1 






eEar 


4e 


416 




Id 


8yC0 


OE9Q 


3F60 


417 




St 


At ml 






418 


1 






QE9a 


3C6C 


419 




Id 




0E94 


3801 


420 




sdd 




oEse 


3F6C 


421 




St 


A« rrm 


0E9fl 


D8 


422 
423 


1 


emor 




eE99 


0£ 


424 




tMtp 


Zf 


eE9fl 


A6 


429 




b 


int 150 






426 


1 










428 


1 


svttlng tliiisr2- 


QE9B 


4F 


429 


1 

intl40i 


Id 


«,«h'^ 


eE9C 


3FFA 


430 




St 


«, t iMr*8h 


e£9E 


3FF9 


431 




St 


t inifSM 


eEM 


4« 


432 




Id 


«« £0 




3FF8 


433 




St 


«« timrSl 






434 


9 








48 


435 




Id 


««C8 


0EA4 


3Aao 


436 




out 


«9 %opld 


e£A6 


6EE7 


437 




b 


r-«t2 






438 


1 










439 


III 


d«ts chock ft eonv 






440 


1 t 


eh«ck 


codo m^m CG 






441 


1 






0Efta 




442 


int 1501 


Id 


I, £0 


0EA9 


ec 


443 




Id 


«,9hl 


BEAQ 


o: 


444 
445 


1 


CMpr 


a*£l 


QEAB 


GEE8 


446 




b 


int 160 






447 


1 






OEAD 


E3 


448 




Id 


l,«3 






449 


t 






0Efi£ 


0C 


450 




Id 


a,9hl 



tjump on N3<4 

I N3< O 

|«<— N2+1 

I jump N2«8 
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PAGE 5 





no T 




SOURCE 


9 f n 1 ESJ^CX*! 1 










1 










OD 






cmpr 


a, sn<d 






&EE0 






b 


intl60 


1 T*!vcs 1 vso data Mas ar*i^oir 








1 














1 




data was complvt* 










1 
















Id 


a,«h^-f 










t 








0£B3 


I. Ill 
c r 






Id 


1, C7 








460 


1 










IF 


461 




3ior 


a, 9hl 








463 


1 








eEBS 


E5 


463 




Id 


i,r5 








464 


1 








0EB& 


16 


465 




CJKipr 


a, 




e£B7 


&EEZ 


466 




b 


intl60 


(data mas not coraplatv 






467 


I 












466 


1 


data conv«r*t 








469 


1 








0EBS 


0C 


470 




Id 


a, 9h l 








471 


t 










00 


472 




cmpr 


*,it0 




e£BB 


0E 


473 




tMtp 






OEBC 




474 




b 


iintl71 % 








475 










0EBE 


4C 


.476 




Id 


a, *h»c 




0£BF 


3FFD 


477 




St 


a, dcM 


|data pountaT** satting 


ROM PaSE NO* 59 * 












as 


478 




b 


intl72 








4T9 


1 








OECS 




460 


ir)tl71i 


Id 


a, Ch»d 




eEC3 


3FFD 


461 




St 


a, dcM 


|data eountar«att ing 






462 


1 








0EC5 


19 


463 


intl72s 


time 


1 ;1< 


£4 






464 










dEC6 


0C 


465 




Id 


a, CMil 








466 


) 








0EC7 


3FFC 


467 




St 


a, del 


;data counter svtting 






466 


1 








CEC9 


*F 


469 




Id 


a,«h»^ 






3FFE 


490 




St 


a, d^ 


1 data count ar* sat tins 






491 


1 












492 


11 








OECC 


33 


493 




Idl 


a, 9dc 




GECD 


31 


494 




XCtl 


*»i 








495 


? 








0ECE 


3S 


496 




Idh 


a, Me^ 




0ECF 


30 


497 




xch 


a,h 








496 


1 








eEDO 


2350 


499 




call 


k«ysb 








S00 


1 








0ED2 


3930 


501 




s«t 


spuvshf 3 


{ rsfflota flag on 






503 


; 
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P06E 6 



LOC 


OBJ 






SOURCE 


STATEnENT 








t 


Mtting tiMr2 










Id 








599 




mt 












Id 




0£D8 


3FP9 


3wr 




mt 


At h' t9 










Id 












St 


A,h' fB 






sia 


1 




9EDO 




Sll 




Id 




OEDE 


3AA0 


SIP 

SAC 




out 


«,%opld 1 








f 












1 1 


N( — • 








*• SIS 


t 










aXo 


Int 160t 


Id 








917 




«t 






«Srow 


91ft 




St 








Sl9 




St 


s«r*nl 






980 


1 








521 


Ml 


r»tuT*n 


rout ins 






928 


1 






0EE7 




S23 


r«t2i 


MCh 


hl«rsfliol 


9EE9 


47 


924 




Id 


•trail lb 


OEEA 




S2S 






il, 1011111 


9E£C 


13 


326 




xeh 


St sir 


9EED 


3C6A 


527 


If 


Id 


Sf rsMios 






328 
529 


elr 


«OP06,0 






538 


t 








SB 


531 




rmti 








532 


It 










933 


1 










534 


1 










535 


1 










536 




•nd 





ASSEMBLY COMPLETEt 



0 raOSROn ERROR <S) 
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PAGE 7 



SYriBOL TABLE 



# 


COWMftD 


01313 


« 


COMMFC 


0015 




COMnSR 


0014 


* 


MTRCT 


0200 




DCH 


00FE 




DCL 


00FC 




Dcn 


00R) 


« 


DISPP 


0032 


♦ 


DXSPH 


0031 




OXSPZW 


0034 


♦ 


0I8PL 


0030 


•II- 


DISPLU 


0033 






0EEB 




INCOTH 


003B 




INCOTL 


0039 




INODTM 


003A 






0E5C 




INT I 10 


0E6& 




INT121 


0E76 




INT122 


0E7E 




INT 1 S3 


0ES3 




1NT130 


0E67 




INT140 


0E9B 




INT150 


0EA8 




INT 160 


0EE0 




INT171 


0EC2 




INT172 


0EC5 




XNT200 


0E24 




INTaiC 


0E3E 




INT21 1 


0E49 




INT212 


0E50 


* ■ 


KEST 


0043 


* 


KESTSH 


0023 


♦ 


KESTO. 


0022 


♦ 


KESTIH 


0025 




KESTIL 


0024 


* 


KESTaH 


0027 


# 


KEST2L 


0026 


* 


KEST3H 


0029 




KEST3L 


002B 


* 


KE5TAH 


002B 




KEST4L 


002fl 


-» 


KESTBH 


0041 


♦ 


KESTBL 


0040 


* 


KEYND 


002C 




KEYNN 


002O 


♦ 


KEYOD 


002E 


«■- 


KEYON 


002F 




KEYS 


0100 




KEYSB 


0250 




KEYSC 


000E 


*► 


KEYTB 


00CB 




LCICQT 


0000 




LDPTLl 


0037 


* 


LDRTL2 


0038 


•» 


LDflTMl 


0035 


« 


LDflTwa 


0036 


• 


LDISP 


0B00 


« 


LECOTH 


003E 


* 


LECOTL 


003C 


* 


L^raTM 


0030 


* 


LXDVFl 


0600 




LI0VF2 


0D00 




UnflIN 


03E0 


# 


LTfiBLE 


0000 


* 


LVLFEX 


0C00 


* 


OVERfll 


0012 


* 


OVERHl 


0011 




OVERLl 


0010 




PftRITT 


000C 


* 


PARITY 


000B 




REMD0 


0060 


« 


REMOl 


0061 






0062 




REMD3 


0063 




REM04 


0064 




REMDS 


0065 


* 


REnD6 


0066 




REMD7 


0067 




REMOA 


006A 




REMOH 


0069 




REMOL 


0066 




RET2 


0EE7 




RKCE 


0050 




RNH 


0066 




RNL 


0060 




RNn 


006C 




RURPCH 


00Cft 


• 


RWRPCL 


00Ca - 




RWRPCM 


00C9 


# 


SERVRC 


000F 


* 


SPUCP 


0021 


* 


SPUSH 


0003 


* 


SPUSK 


0020 




SPUSL 


0002 




SPUV0M 


0004 




SPUVSH 


0000 


♦ 


SPUVSL 


0005 


• 


SPUVUM 


0001 


* 


SPW 


00FF 


♦ 


SPWB 


O0C7 




TIWR2H 


O0Ffl 




TIMR2L 


TOFa 




TlMR2n 


0^^ 


* 


TIMRHN 


00F6 




TIMRHO 


001B 


* 


TIHRLN 


00F4 


«- 


TIMRLO 


0019 




TIMRMN 


O0FS 




TIMRMQ 


00 IP 


• 


VDATRH 


0016 


«- 


VOflTW. 


M17 




Sfl-FC 


000A 


•» 


VLFEC 


0016 




VLFRB 


0009 




Vi-FTB 


000S 


* 


\HJFTH 


0007 




VLFTL 


0006 


• 


VLFXfl 


0052 


* 


VLFXH 


00S1 


* 


VUFXL 


0050 


* 


UARPCL 


00C4 


« 


UARPCn 


00C5 
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9 
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LOC OBJ 



UINE 
I 

a 

3 
4 

s 

7 

a 



PAGE 1 
SOURCE STOTEMENT 



7. 19S3. 



VI. a 



(TMP4>7MP> 



•nolist 
•list 



aas I 



ROM PQ6E MO. 



0050 




290 




orf 


h*O50 






asx 


1 






aasa 


3C17 


292 


rke«t 


Id 


s« spuf f 


eesa 


DF 


293 




enpr 


jL,£h» f 


0053 


SB 


294 




to 


rke«5 






295 


1 






005^ 


40 


296 




Id 


s,<h*e 


0055 


3Ft7 


297 




•t 


Ay spuf ^ 


0057 


AB 


296 




b 


rkes4 






299 


1 






aosa 


3Ca3 


300 


rKe«5t 


Id 


s« spusk 


005A 


3ES4 


301 




empr 


«v spuep 


005C 


AC 


302 




b 


rkesO 






303 


t 






005D 


394F 


304 




elr 


ssrvrCf 0 


uast 












005F 


3942 


305 
306 


1 


eXr 


spusl,0 


















307 


1 






0061 


4F 


306 




Id 




0062 


3F4a 


309 




St 


«, ksstei 


0064 


3F43 


310 




«t 


ksstOh 






311 


1 










312 


1 *pu«k, spuep 


elssr 






313 


1 






0066 


40 


314 




Id 


«,«h'0 


0067 


3F23 


315 




St 


. «, spusk 


0069 


3Fa4 


316 




St 


s« spuep 






317 


1 










316 


1 return 








319 


1 






006B 


aA 


320 


rkc»4i 


r«t 








321 


1 










32a 


t 










323 


t buffwr 





9 to rstum 



I branch on 

sousk <> SPUCD 
t elssr ssrvics rsa 



1 nsM cnaractsr ava 



9 no ksystroks 
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PASE a 



LOC 




L.INE 




SOURCE 


STATEMENT 










324 








« 






3C24 


3SS 




Id 


a^spuep 








08 


3S8 






a 








3F0E 


327 




«t 


a^ k«yse 










328 


f 










0871 


3C0£ 


329 


i*kc«l 1 


Id 


a* k«y«c 








0S 


330 




role 


a 








383E 


331 




And 


a, Ctliab 










332 












0076 


31 


333 




xch 








0O7T 


C4 


334 




Id 


h,Ch»4 










335 












0078 


0C 


338 


rkc»2i 


Id 


a,(lhl 










337 


f 










0O79 


388E 


338 




add 


l,Ch«» 


1 


1< — 1-2 






339 


1 










0076 


0F 


340 




St 


a^dhl 










341 


• 








0070 


3883 


342 




«dd 


l,£h«3 


1 


1< — 1+3 






343 


1 










0e7E 




344 




Id 


a, 9til 










345 


t 










007F 


3S6E 


348 


rke»3i 


add 


1, £h*» 


1 


li — 1-2 






347 










ROM PAGE NO. 


2 ♦ 












0081 


0F 


348 




St 


a,9hl 










349 












0082 


3883 


350 




add 


l,eh»3 










351 












006^ 


389C 


352 




Cfflpr 


i,eh»c 


% 


htiftmr bottom 


0086 


8078 


353 




b 


rke«S 








354 












0088 


EFFE 


355 




add 


k»y«e, Ch»f 


1 


k»ysc< — kvysi 






358 












00aA 


2£1£ 


357 




cmpr 


kvysCfdCh* 1 






00ac 


8071 


*Sao 




b 


rkesl 










359 
















380 


1 «pu«k<— C »pu»k-«puep ) 










381 












008e 


0A 


382 




tmtp 


cf 


; 


ct < — 1 






363 










008F 




364 




Id 


h,«h»2 






00S0 


C3 


365 




Id 


l,«i»3 


? 


SDUSk m ttt< hi 






388 










0091 


3C2^ 


367 




Id 


a, spuep 










368 












0093 


14 


369 




■ubra 


a, ithl 


? 


spusk-spucp 






370 










O094 


0F 


371 




«t 


a,9hl 










372 










0095 


40 


373 




Id 


a,Sh>0 






0098 


3F24 


374 




«t 


a, «puep 


? 


»Duep C— 0 



375 
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PAGE 3 



LOC OBJ LINE SOURCE STftTEPlENT 



0e9d 


6068 


376 




b 


rkco4 






377 


t 










376 


t 










379 


1 






ROM PAGE MO, 














360 




org 


h* leo 






361 


1 










362 


kmymt 


Id 


eh* f 




3F0E 


363 




St 


A« ksyse 


0103 


3F29 


364 




•t 


s, kmyrtd 






36S 


1 




010S 


E0 


366 




Id 


1, Ch«0 


0106 




367 




Id 


a, Ch*s 






366 


t 






0107 


3AA9 


369 


k«y001t 


out 


a« tep05 






390 


1 






0109 


2300 


391 




call 


koyt 






392 


1 




01 0B 


30 


393 




NCh 


*,h 






394 


1 






010C 


3A27 


39S 


m 


%ip07,« 






396 


1 






010E 


DF 


397 




empi" 




010F 


0E 


396 




t»stp 




0110 


98 


399 
4O0 




b 


kvyO02 


0111 


16 


401 


1 


ine 


1 


0112 


3F29 


•402 




St 


s« ksynd 


0114 


3COE 


403 




Id 


a, kvyse 


01 16 


3F2A 


404 




St 


a« ksynn 






409 


1 




0116 


2Fie 


406 


k»yee2l 


add 


kvyvct '1 


01 lA 


2E3E 


407 




empr 


ksyse. Ch* 3 


01 IC 


B2 


406 




b 


k«y003 






469 


1 






01 ID 


2CF5 


410 




out 


«h*f, ?toD05 


01 IP 


3B7A 


411 




cItt 


«OP04, 3 






412 


1 






0121 


2300 


413 


call 


kwyt 






414 


1 






0123 


3A27 


415 




in 


%ip07, a 


0123 


3834 


416 




sst 


«op04,3 






417 


1 






0127 


DF 


416 




cm or 


a,«h'f 


0126 


0E 


419 




tsstp 


zf 


0129 


B6 


420 




b 


koy004 






421 








012A 


16 


422 




inc 


1 


012B 


3F29 


423 




St 


a, ksynd 


012D 


3COE 


424 




Id 


a, kvysc 


012F 


3F2A 


425 




St 


a, k»ynn 


0131 


B6 


426 




b 


ksy004 






427 


1 







0167237 



164 



CP/M TUCS-47 flSSEWBLER V2.e 



PAGE 



LOC OBJ 


UINE SOURCE 


STflTEMENT 


0132 30 


ASS k»ye03t 


XCt) 




0133 es 


4S9 


rale 




©134 S7 


430 


b 


kvyOOl 


ei33 67 


431 


b 


kvyoai 




432 ; 






0136 30 


433 k«y004« 


xeh 


a. h 


0137 3CS9 


434 


Id 






435 % 






8139 DF 


436 


cmpr 


a, jth* f 


013A 0£ 


437 






013B 617D 


438 


b 


kvyOOS 




439 1 






013D 3S91 


440 


cnpr* 


1 , £h ' 1 


013F OE 


441 


tMtp 




ROM PRoc NO* 


5 






0140 B£ 


44a 


b 


ksyOaO 


0141 B3 


443 


b 


k9y006 


0142 3C29 


444 t 

A45 ksyOSOi 


Id 




0144 X>E 


446 1 
447 


CBIpr 




0145 OE 


44a 


tMtp 




ei46 91 


449 


b 


kvyCSl 




450 1 






0147 DD 


451 


cnipi* 


a, Ch * d 


0143 OE 


45a 


tntp 




0149 91 


453 


b 


kvyCai 




454 1 






014A OB 


455 


cmpr* 


CSi * b 


QIhB OS 


456 


tMtp 






457 


ti 


kayeai 




458 ; 






01 40 07 


459 




«, «h»7 


01 4E OE 


460 


«Mtp 




014F 91 


461 




k«yOai 


0150 B3 


46a 


b 


k«y006 




463 1 






0151 SCSB 


464 kvyOait 


Id 


a, kayed 


0153 3E29 


465 


CRipr* 


ksyrtd 


0155 AB 


466 




k«y007 




467 1 






0156 3C2C 


468 


Id 


kvyon 


015S 3EaA 


469 


cmpr 


a, k«ynn 


013ft ftS 


470 


h 


kwy007 




471 J 






015B 39E0 


47a 


tM'tp 


spuv»h. 


0150 68 


473 


b 


kvyoaa 




474 X 







015E 3985 
0160 Ba 



475 I 

476 k«y030i 
477 

478 t 

479 I 



t«»t 

b 



I ksy r»l*as»d 

I 
f 



spuv«I, O 
kvyOlO 
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CP/M TUCS-47 OSSENBUCR Va*& 

PA8E 5 





OBJ 




UINE 




SOURCE 


STATEM^MT 


01fil 


8800 




480 




CAl 1 


dataet 








481 








01&3 


88S0 




488 














483 
484 


1 
• 




0t&9 


3945 






i 


clip 


spuvml, 0 


9167 


Aft 




486 




D 


k«y008 










1 




0168 


3905 




488 




^ 


■puvsl, 0 








489 


% 






01 6A 


3C89 




490 


kvyOOSl 


Id 


«« k«ynd 


016C 


3FSB 




491 






kvyod 


016E 


3C8ft 




498 




Id 


«i ksynn 


0170 


3P8C 




493 




St 


«t k«yon 








494 


1 










495 


t 






0178 


20 




496 


kvyOlOi 


rmt 










497 


1 






0173 


3945 




498 


k«yO06i 


elr 


spuvsl, 0 


017S 


3980 




499 






■puvsHt 8 


0177 


Aft 




500 














501 


1 






0178 


3905 




508 


kvy088 1 




VpUWlf 9 


01 7A 


3960 




503 




elr 


spuv«h,S 


017C 


M 




504 














505 
506 


1 










507 


t 
1 






017D 


3C8B 




508 
509 


kvyOOSi 
• 


Id 


«« kvyod 


017F 


DF 




510 




CMpr 




ROM ( 


»A6E NO. 


6 










0180 


6168 




51 1 




o 


kay0O7 










t 




0182 


3985 








tmit 


spuvsl, 0 


0184 


616A 




514 




b 


kpy006 








515 


t 




0166 


3945 




516 




elr 


SpUVSl, 0 








517 


1 










516 


1 






0188 


3958 




519 




elr 


■pusl, 1 








580 


« 






016ft 


6173 




581 




b 


k«y006 








588 












583 


? 






ROM PftSE NO. 


8 










0800 






584 




org 


h'800 








585 


1 






0S00 


3CSA 




586 


datact 1 


Id 


«« kaynn 


0808 


30 




587 




xeh 





588 I 



CP/rt TLCS-47 ASSEMBLER VS^S 



PQ6E 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 




10 


529 




mov 






0F 


530 




cmpt* 


Av^h* f 


020S 


0£ 


531 




tMtp 




020fi 


PA 


532 






dAt«04 






533 


t 






0207 


3C29 


534 




Id 


kvynd 


0209 


5C 


535 






A. 0 


020A 


9£ 


536 






data01 






537 


1 






020B 


50 


538 




tMt 


1 


02 0C 


f)2 


539 












540 


1 






020D 


5E 


541 






A. 2 


020E 


AS 


542 












543 


t 






(^0F 


30 


544 




** 










1 








30 




OA towww S 




n 


021 1 


4F 


547 




Id 






3FFD 


548 






A^ dCM 


0214 


3FFE 


549 


dA^A0A I 






0216 


10 


550 








0217 


3FFC 






■ *» 


Af OCX 






552 


1 






0219 


33 


553 




Idl 


A^ vuC 


021A 


31 


554 
555 




xch 


A» X 


021B 


32 


556 


1 


Idh 


Af jdc^ 


021C 


30 


557 




WWl » 


A H 

A^ n 






558 


1 






021D 


2A 


559 














1 








WW 








*f n 


021F 


3324 


562 






Af *n ^ 










B 


OAT A05 








1 






0222 


30 


565 


d&'b«02r 






0223 


3826 


566 




or 


A,£h>a 


0225 


90 


567 




b 


dAtA05 






566 


1 






0226 


30 


569 


d«ta03t 




A,h 


0227 


3820 


S.570 




Of 


AfSh'C 


0229 


90 


571 






dAtA05 






572 


1 






02Sfl 


3029 


573 


d«ta04t 


Xd 


A, kvynd 


022C 


30 


574 








022D 


4£ 


575 




Id 


A,^«* 


022E 


3FFt) 


576 




St 


Af dcm 


0230 


4F 


577 




Id 




0231 


94 


578 




b 


dAtA0& 






579 


1 






0232 




560 








0232 




581 












562 


1 







0167237 



167 



CP/M TLCS-^7 ASSENBLER 



PQ6E 



LOC OBJ 
ROM PASe NO. 
8250 

esse 2988 
8252 3Ca3 
885^ 3918 



LINE 



SOURCE STATEMENT 



OS 
88S7 8E 
82S8 AC 

8SS9 3988 
llabl* 

easB 398^* 

88SI> 88 
825E 3F83 
82&8 85 
8261 383C 
8863 31 
886^ C^ 



8867 8F 

8868 18 

8869 3C81 
0S6B 8F 

8S6C 8A 

ROM PAGE NO. 
8388 

8388 3FCB 

8388 M 

8383 88 
838^ 88 

8385 88 

8386 88 



org 

SS4> t 

ses kvysbt MCh 



S87 



I 



Id 



I 

S9l 
998 
593 
594 I 



tMtp 

b 

mmt 



596 t 

597 wt 

598 I 

599 ine 



681 St 
608 t 

683 rale 



605 



I 



687 



1 



•nd 

KCh 

Id 



609 
618 t 

611 Id 
618 at 

613 I 

614 ine 

615 I 

616 Id 

617 St 

618 I 

619 kvysb^i r«t 

I 



18 



681 erg 

688 t 

683 I k«yt rautlr 

684 I 

685 kvyti st 

686 I 

687 Id 

688 t 

689 kvytSi inc 
638 nop 
631 nop 
638 nop 



hi, kMtbl 
•pusl, 1 



koy«b4 
•puslt0 



a, spusk 
8,Ch*o 

a, kMtbl 
a,8hl 



a, kMtbh 
a,8hL 



h*308 

a, koytb 
a,£h*8 



I koy curr>»ntly d«o 



I noM cMaractvr* ava 



I sorvicp raauost 
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CP/M TLCS-^7 ASSEMBLER Va. 2 

PAGE 8 



LOG 


OBJ 


LINE 




SOURCE 


STATEMENT 


0307 


0E 


633 




tMtp 




0308 


BA 


634 




b 


Umytl 






635 


1 






0309 


83 


636 




b 


k«yt0 






637 


t 






030A 


3CCB 


638 


kmyttt 


Id 


a, kirytb 






639 


1 






030C 


2fl 


640 




irmt 








641 


9 










642 


f 










643 


9 










644 


9 11 










645 


Ifl 












919 










647 


9)1 







ROM PAGE NO. 12 



0315 




648 




org 


h»315 






649 


9 










650 


1 iMtd 










651 


9 






0315 


10 


652 


l»ddi 


mov 


h,* 






653 


9 






0316 


5F 


654 




tast 


A, 3 


0317 


99 


655 




b 


IcddQl 


03IS 


AS 


656 




b 


I«dd00 






657 


9 










' 658 


) aseil 


eod» 








659 


9 






0319 


3&04 


660 


I»dd01t 


add 


*,fti'4 


031B 


3FFD 


661 




St 


dear 


031D 


4F 


662 




Id 




031E 


3FFE 


663 




mt 


A, dch 


0320 


31 


664 




xeft 


a, 1 


03S1 


3FFC 


665 




«t 


a, del 






666 


f 






0323 


33 


667 




Idl 


9de 


0324 


31 


666 




xch 








669 


« 






0325 


32 


670 




Idh 


a, 9de-^ 


0326 


30 


671 




xch 








672 


t 






0327 


2A 


673 




r^t 








674 












675 


? 










676 


1 for mmch s»gu»nwnt 






677 


? 






032S 


2920 


678 


X»dd00t 


xch 


hl,kntbl 






679 


1 






032A 


E0 


680 




Id 


1,M 


03SB 


C2 


681 




Id 


h«<2 






682 


1 






032C 


4F 


683 




Id 




032D 


IF 


684 




xor 
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CP/M TI.CS-47 ASSEMgUER VS. S 

POSE 9 



LOC 


OBJ 


LXN£ 




SOURCE 


STATEMENT 






MS 


f 








CUT 




•t 


6«0hl 






667 


t 






03SF 


16 


664 




tne 


1 


033a 


4F 


689 




Id 








690 


1 






0331 


IF 


691 




MOT 


A,0hl 


0332 


OF 


692 




St 


«,0hl 






693 


1 






0333 


2930 


69^ 




Mch 


hi, kMtbl 






693 


t 






033S 




696 












697 


t 










696 

699 


1 










700 


1 

Ml 










701 


III 










702 


III 







ROM PAGE NO. 13 



03se 




793 


org 






70^ 


1 






703 


t flash rout in 






706 


1 


03S0 


3C3S 


707 


flash I Id 


03S2 


3F39 


706 


St 


035A 


3C36 


709 


Id 


0336 


3F3A 


710 


St 


0358 


3C37 


711 


Id 


033A 


3F3B 


712 


St 


035C 


3C3a 


713 


Id 


03SE 


3F3C 


714 


St ' 






715 


1 


0360 


3C33 


716 


Id 


0362 


sc 


717 


tsst 


0363 


A9 


716 


b 






719 


1 






720 


t »sd flAsning 






721 


t 


03&4 


4F 


722 


Id 


0365 


3F39 


723 


St 


0367 


3F3A 


724 


St 






725 


1 


0369 


3C33 


726 


flashOt Id 


036B 


50 


727 


tsst 


036C 


B2 


728 


b 






729 








730 


1 Isd flashing 






731 


1 


036D 


4F 


732 


Id 


036E 


3F3B 


733 


St 


0370 


3F3C 


734 


St 






735 


1 


0372 


3CS^ 


736 


flashlt Id 



a, IdstMl 
«, ld«s«I 
s, ldatii2 
s, ld«s«2 
s« Idstll 
a, Idasll 
a, ldatl2 
a, ldasl2 



a, displM 
a, 6 

flashO 4 mmC not flashing 



a, «h» f 
a, IdasMl 
a, ldasiii2 

M^ displw 
a, 1 

<'l*»hl I Isd not flashing 



a, £h>f 
a, Idasll 
a, ldasl2 

a, disolM 
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CP/M TLCS-47 ASSEMBLER Va. 2 

POSE 10 



1 

'TlamSd r indicator ' on» 



tiling 

IdatmS 
a, ldAtm£ 



a, IdAtlS 

a«Xd«tl2 I indicator * on' o 



m, IdaMS 
«f XdasmS 
a, IdMia 

A, IdamlS f indicator * o-f f * 







761 


1 










8392 


2A 


762 






r»t 










763 


1 














764 


1 














765 


1 














766 


1 


indicat or 


«on' 








767 


1 










0333 


3C3S 


768 




Id 


a» 


IdatmS 


0395 


3837 


769 






and 


a. 


£01 lib 


0397 


3F3S 


770 






at 


*» 


ldatfii2 






771 


1 










0399 


3C36 


772 






Id 




ldatl2 


039B 


3837 


773 






and 




£01 lib 


039O 


3F3B 


7T4 






St 


a. 


ldatI2 






773 


1 










039F 


3C3A 


7TS 






Id 


*^ 


ldasin2 


03fll 


3837 


777 






and 


*» 


£0111b 


03A3 


3F3R 


7Ta 






St 


*^ 


ldasfn2 






7T9 


9 










03ra 


3C3C 


780 






Id 


a. 


IdasXe 


03A7 


3837 


761 






and 




£01 lib 


03«9 


3F3C 


7S2 






St 




IdaslS 






7S3 


9 










03AB 


2A 


784 






r«t 










785 


1 














706 


1 


indicator 










787 


« 










03 AC 


3C3& 


788 


faas30t 


Id 


A« 


Xdatma 



ixtc 


OBJ 


LINE 




0374 


ZD 


737 




0375 


63AC 


738 








739 


1 


0377 


sc 


740 




0376 


6393 


741 








742 


f 






743 








744 


1 






745 


1 


037A 


3C36 


7+6 




037C 


3837 


74^7 




037E 


3F3& 


748 








749 


1 


ROM Pfl&E NO. 14 






0380 


3C3B 


750 




0382 


3837 


751 




0384 


3F38 


752 




Lod 












753 


1 


0386 


3C3fl 


754 




0368 


3828 


755 




038A 


3F3A 


755 








757 


% 


03aC 


3C3C 


758 




038E 


3826 


759 




0390 


3F3C 


760 





SOURCE ST 



ta 

b 



ta 

b 



indicator flas 



Id 
and 

St 



Id 
and 

St 



Id 
or 

St 



Id 
or 

St 



CP/M TLCS-47 ASSenBLCR V2. £ 

PA6E XI 



LOC 


OBJ LINE 




SOURCE 


STATEMENT 


aSAE 


SUB 


TBS 




or 


B,£188fi9 


03Da 


3F36 


718 




•t 


«t Xd«t«$ 






TBI 


• 








3C3B 


798 




Id 


A, idAtia 




3B2B 


7f3 




or 


«,ci8eiii 


03B6 


3F3B 


TB4 




St 


ld«tXS 






793 


t 






0388 




798 




Id 


XdaMS 




3828 


797 




or 


A,£10eOb 


03BC 


3F3a 


798 




Bt 


ldAsai2 


03BE 


3C3C 


799 
888 


t 


Id 


A, IdMia 


ROM 1 


>A6E NO. 19 










93C9 


3628 


881 




or 


A, «ieeob 


03C2 


3F3C 


882' 




Bt 


«t ldMX2 



883 I 

83C4 2A 884 r«t 

MS I 

888 ond 



ASSEMBLY COMPLETE, 



8 PROGRAM ERROR <S) 
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CP/M TUCS-*? PS8EMBLER VS. 8 

PIM3E 18 













SYMBOL 


TflBUE 










* 


COWtAD 






COMMAH 


0015 






0014 




DATA01 


021E 






0222 




X>flTfl03 


022S 




DATA04 


022A 




OATA0S 


0210 






0214 


♦ 


MTft0H 


0081 


« 


0ATfi0L 


0080 


* 


DATA10 


021D 




DflTfllH 


0083 


* 


DflTAlL 


0082 




DATP2H 


0065 


* 


DATA21. 


0084 


* 




00S7 


* 


MTfl3L 


0088 


Ik 


DATP^4H 


0089 


* 


DATA41. 


0088 




DPTACT 


0200 




DCH 


O0FE 




DCL 


0OFC 






00FD 




OISPA 


0032 


* 


BISPH 


0031 




DISPIU 


0034 




DISPL 


0030 




DISPLW 


0033 




FLP*S20 


0393 




FLAS30 


03flC 


• 


FUflSH 


0350 




FLASH0 


0369 




FL-ftSHl 


0372 


«- 


INCOTH 


008C 


* 


IfJCOTU 


008A 




INCQTM 


0086 


♦ 


KEST 


0022 




KEST0H 


0043 




KE3T01. 


0042 


♦ 


KESTIH 


00A5 


* 


KESTIL 


0044 


•» 


KEST2H 


0047 




KEST2L 


0046 




KE5T3H 


0049 




KE5T3L 


0048 


«■ 


KEST4H 


004B 


* 


KEST41- 


O04A 




KEST5H 


004D 




KEST5L. 


004C 




KE5TBH 


0021 




KESTBU 


0020 




KEYMt 


0107 




KEY002 


0118 




KEY003 


0132 




KEY0e4 


0136 




KEY005 


017D 




KEY 006 


0173 




KEY007 


0166 




KEY00a 


016A 






0172 




KEYO20 


0142 




KEY021 


0151 




KEY022 


0178 


♦ 


KEY03e 


015E 




KEYND 


0029 




KEYNN 


002A 




KEYOD 


002B 




KEYON 


002C 


♦ 


KEYS 


0100 




KEY SB 


0250 




KEYSB4 


026C 




KEYSC 


000E 




KEYT 


0300 




KEYT0 


0303 




KEYTl 


030A 




KEVTB 


00CB 




LCICOT 


000D 






003B 




U5fiSL2 


003C 




LDASMl 


0039 




LDflSM2 


003fl 




1 nan i ' 


0037 




U>flTL2 


0038 




UJftTWl 


003S 




LBflTM2 


0038 


fk- 


LDISP 


0B00 




LECOTH 


eesF 




LECOTL 


00aD 


* 


LECOTW 


008E 


# 


UEDO 


0315 




L£DDe0 


0326 




LEDDei 


0319 




LIOVFl 


0600 




1-IOVF2 


0DO0 




U«IAXN 


03E0 


♦ 


LREWO 


0E00 


* 


LTfiBLE 


0000 


♦ 


UVLFEX 


0C00 


* 


□VER2A 


0072 


♦ 


0S<feR2H 


0071 


* 


OVEREL 


O070 




OVERAl 


0012 




QVERHl 


0011 




OVERLl 


0010 




PflRITT 


000C 




PARITY 


000B 




READC 


0028 


* 




0027 


♦ 


REnO0 


0060 




REMDl 


0061 


♦ 


REMD2 


0062 


<» 


REMS3 


00&3 




R£nD4 


0064 


♦ 




0065 


* 


REflDS 


0066 






O067 


* 


RSnOA 


006A 




REMOH 


0069 


* 


REMOL. 


0068 


* 


RKCE 


0050 




RKCE0 


006C 




RKCEl 


0071 




RKCE2 


0078 


* 


RKCE3 


007F 




RKCE4 


006B 




RKCE3 


0056 




RNH 


006B 






00&D 


* 




006C 


«• 


RWRPCH 


00Cfi 


♦ 


RWRPCU 


00CS 




RWRPCM 


0009 




SERVRC 


000F 




SPUCP 


0024 




SPUFF 


0017 


* 


SPUSH 


0003 




SPUSK 


0023 




SPUSL 


0002 


* 


SPUVDW 


0004 




SPUVSH 


0000 




SPUVSL 


000S 


-» 


SPUVUM 


0001 


* 


SPW 


0OFF 


♦ 


SPU6 


00C7 


* 


TXMR2H 


00Ffl 


♦ 


TIMR2L 


0OF8 


* 


TIMR2M 


00F9 




TIMRHN 


O0F6 


* 


TimRHO 


001B 




TIMRUM 


00F4 


* 


TimRUQ 


0019 


♦ 


TIMRMN 


00F5 


♦ 


TIMRmO 


001fl 


♦ 


VU^C 


000A 


* 


VLFEC 


0016 


♦ 


VLFRB 


0009 


♦ 


VLFTB 


0008 


* 


VU=TH 


0007 


* 


Vl-FTL 


0006 




VLFXft 


00S2 


* 


Vl-FXH 


00S1 






0050 




WARPO. 


00C4 




UARPCn 


00CS 




WRITEH 


0026 


♦ 


WRITEN 


0025 
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CP/M -n.CS-^7 ASSEMBLER VE.2 

PflOE 1 



LOC 


OBJ 


LINE 




SOURCE 


STftTEMENT 








1 
















r 












Z 


t 












3 


1 


data tabl* 










t 












9 


I' 
























6 


i 












7 


1 


cowwand coding tabia 








e 


t 








ROM 


PAGE 


Na.6o 




















h* fao 








le 


t 










01 


11 




data 


h'Ol 






10 


la 




data 


h» 10 




eras 


le 


13 




data 


h' 10 






10 


14 




data 


h» 10 






10 


IS 




data 


h« lO 




dF3S 


10 


16 




data 


h* iO 




0F26 


00 


17 




data 


h> 00 




0F27 


le 


la 




data 


h» 10 






19 


1 










10 


ao 




data 


h« le 






02 


ai 




data 


h* oa 






80 


aa 




data 


h«ao 






pmitlen . 










OF2B 


OF 


33 




data 


h«Of 




0F2C 


00 


34 




data 


h<oo 




OF20 


90 


as 




data 


h«ee 




0paE 


00 


as 




data 


h"eo 






eo 


27 




data 


h*ee 




0P3O 


ee 


26 
29 


t 


data 


h*00 




0F31 


00 


30 




data 


h'OO 




0F3a 


oo 


31 




data 


h'OO 




OF33 


oe 


32 




data 


h*00 




9F34 


oe 


33 




data 


h«00 




0F3S 


00 


34 




data 


h*00 




OF36 


00 


35 




data 


h*00 




0F37 


00 


36 




data 


h*00 








37 


1 








eF38 


00 


36 




data 


h'OO 




eF39 


00 


39 




data 


h«00 




OF3A 


00 


40 




data 


h«00 




0F3B 


oo 


41 




data 


h'OO 




QF3C 


eo 


42 




data 


h«00 




aF30 


00 


43 




data 


h»00 




0F3E 


00 


44 




data 


h*00 




0F3F 


ao 


4S 
46 




data 


h«ao 








47 


t 
1 












46 


t 


aaeii coding 










49 


t 









>00* rvad status 

*0l» indicator powar cont 

*0a* indicator moda 

*03» davlca input control 

•04» davica output eontro 

'OS' po*»r ralay control 

»06* claar display 

♦07' davica disolay contr 



•oa* insart character 
*09* raad davica data 
*0a> display charactar at 

*Ob> conditional poll 

blank 

blank 

blank 

blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 
blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 

command ax pans ion 
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CP/M ASSEMBLER VE. 2 

PA6£ 2 



UOC OBJ LINE SOURCE STATEMENT 



• 


SI0 
■CI 


1 




h' f 40 




OS 


1 










1 










1 








55 


1 


f 40 -fSf -> 


h»ff 




So 


1 






FF 










OF*i FF 






data 


h' ff 


0F42 






data 


h* ff 


0F^k3 FF 


An 






h* ff 


0F4^ FF 


Dl 




da^a 


h* ff 


0FA5 FF 


Die 




da'ta 


h' ff 


0FA6 FF 


c:^ 




dMl^a 


fi* ff 


OF47 


&^ 


t 


da^a 


h* f f 


0F4a FF 


68 




data 


h« -Tf 


0F4g FF 


6/ 






h* f f 


0F4A FF 


Cfi 

oo 




data 


h* f f 


0F4B FF 


£Q 
B7 




data 


h* ff 


0F4C FF 


70 






fl IT 


0F4D FF 


71 




data - 


h* ff 


0F4E FF 


re 




data 


h* ff 


0F4F FF 


73 


% 


OS to A 


h* f f 




75 


1 


f50-fSf 






76 


1 






OF50 FF 


77 






f f 


OF51 FF 


70 






h* ff 


0FS2 FF 


73 




data 


h' ff 


0F53 FF 


SO 






h* ff 


0FS4 FF 


oX 




data 


h* ff 


0F55 FF 


S2 






h* ff 


0F5& FF 


S3 




oaxa 


n ' T T 


CF57 FF 


S4 

sa 


1 




h* ff 


0FSa FF 


86 




data 


h» ff 


0F59 FF 


67 




data 


h'ff 


OFSft FF 


as 




data 


h» ff 


aF5B FF 


d9 




data 


h'ff 


aF3C FF 






data 


h' ff 


0F5D FF 


91 




data 


h'ff 


CFTSE FF 


92 




data 


h' ff 


0F5F FF 


93 
94 


9 


data 


h'ff 




95 




fSO-fSf 






96 


1 






aF60 FF 


97 




data 


h' ff 


0FS1 FF 


98 




data 


h» ff 


OF62 FF 


99 




data 


h'ff 


OFfiS FF 


100 




data 


h» ff 


0FS4 FF 


101 




data 


h»ff 


0F63 FF 


102 




data 


h» ff 


dF6& FF 


103 




data 


h»ff 
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CP/N TLCS-47 ASSEMBLfR 

PAGE 3 



wwV* 




LINE 




SOURCE 


STfiTEMENT 






FF 


194 




data 


h»ff 








109 


i 












106 




data 


h» ff 




WTO at 


PIT 


107 




data 


ti» ff 








109 




data 


h» f f 




Wba 


PF 


109 




data 


h* ff 






PP 


1 10 




data 


h* f f 




en 




111 

4 A & 




data 


h* ff 




DC 


FF 


112 




data 


h* ff 






KP 






data 


h* ff 








1 14 


1 












119 


• 


f79— f7f 










116 


1 








0F~70 


CQ 


117 




data 


h*e0 


1 a 


OFTl 


F9 


116 




data 


H* f9 


1 1 


0FTS 




119 




data 


h*a4 


1 s 


0F73 


M 


120 




data 


h« b0 


1 3 




93 


121 




data 


h»99 


t 4 


CF7S 


52 


122 




data 


h«92 


1 9 


0F76 


82 


123 




data 


h*a2 


1 6 


OF77 


D8 


124 




data 


h'da 


1 7 






129 


1 








OFT8 


60 


126 




data 


h*d0 


1 6 


©F79 


90 


127 




data 


h»90 


t 9 


0F7A 


FF 


126 




data 


h« ff 


1 blank 


aFTB 


C9 


129 




data 


h»c9 


f 11 


•FTC 


FF 


130 




data 


h«ff 


1 blank 


0F7O 


B7 


131 




data 


h« b7 




•TTE 


FF 


132 




data 


h» ff 


1 blank 


0F7F 


FF 


133 




data 


h»ff 


1 blank 






134 


1 












139 


1 


f60-faf 










136 


1 









ROn PAGE NO. 62 



0Fa0 


FF 


137 


data 


h» ff 


1 blank 


0Fei 


88 


138 


data 


h*ae 


1 A 


0F82 


83 


139 


data 


h»a3 


1 b 


eF83 


C6 


148 


data 


h'c6 


1 c 


0Fe4 


Al 


141 


data 


h'al 


1 d 


0Fa9 


86 


142 


data 


h*a6 


9 E 


0F86 


dE 


143 


data 


h*8» 


1 F 


0Fa7 


82 


144 
149 I 


data 


h"82 


1 Q 


OFaa 


69 


146 


data 


h*89 


1 H 


0Fa9 


CF 


147 


data 


h»cf 


1 Z 


0FaA 


£1 


148 


data 


h'0l 


1 J 


0FaB 


FF 


149 


data 


h» ff 


\ blank 


0Fac 


C7 


190 


data 


h»c7 


f i- 


eFao 


FF 


191 


data 


h» ff 


1 blank 


0FBE 


FF 


192 


data 


h»ff 


1 blank 


0FaF 


C0 


193 


data 


h*c0 


1 0 



194 I 

199 » f90-f9f 
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CP/rt TL-CS-47 PSSEMBLER Va.S 

PflBE 4' 







1 TMP 






BTQTiriilPiaT 

a 1 ri 1 BSJ*icra 1 








ISs 


1 








1M7QA 


ow 








A#» 


• a 

1 p 






15a 






n' TT 


• k1 MBhL* 




OP 
Mr 








n* AT 


1 




CIS 










■ e 

f S 






1 CI 




a AC A 


kt 


• k1 AWhb 

1 PlArlK 




WA 








kt m4 

n' Cx 




•IT" 












1 DxAnK 




rr 








n' TT 


1 blAnR 








1 








19r TO 


r*p 


IDO 




a AC A 


n* TT 


1 blAnk 






1&/ 








[ blAnk 






loo 




QACA 


k t 

n' TT 


\ blAnk 


VP 30 




1 CO 




OAcA 


TT 


> k1 s«La 






1 /o 




a AC A 


n' TT 


1 blAnk 




pp 


L / 1 




OACA 


kl 

n' TT 


\ blAnl< 






1 




OACA 


n' TT 


1 k1 


•or iar 


OP 


1 7^ 




□AC A 


kf k<V 

n' OT 


1 kl nwLr 

1 Ox AUK 






1 TA. 

1 


1 












* rw 


1 


TAIO™"r A 1 










1 TA 
X r O 


1 








OF AO 


FF 


177 




uA«A 


h* 1 


BXAT1K 


OFfll 


AA 


1 7A 




OA7A 


Nt AA 1 

n oo 


1 A 


OF AS 


fi3 


X / 7 






H* a:% 1 


t H 

1 0 


OF A3 


nc. 


1 AA 




GIAwA 


n CO 


• P* 

1 V 


OFA4 


MA 


1 Al 
xox 




uACA 


n * AX 


I M 

\ O 


OF AS 


AA 


182 




OACA 


Kt AA 
ri' oo 


1 IT 

1 B> 


OF AG 


AS 
OS 


1 Aa 




A 


n* ov 


1 P 


OFA7 


AP 


1 AA. 
XO^ 




aA»« 


ht Ad 1 

n ' oe 


1 O 






IAS 

X0M 


t 










A4 


A AC 




OACA 


k f AO 

n ' 09 






wP 


1 AT 
XO r 




a AC A 


ki 

n ■ CT 


1. X 


OFAA 




16S 






n vx 


1 J 




pp 


XB9 




dA^A 


kf 

n' TT 


• k 1 »mL* 

1 D i AYIK 


ACT or* 


\0 t 


4 Oft 
X3v 




a AC A 


k f m7 






SXT 
PP 


X7X 




OACA 


kl 

n' TT 


I k 1 ttwLr 

OxATlK 


tTT^i ir 


PP 


X7C 




OACA 


kt 

n" TT 


1 kT K«hL» 


OFAF 


CO 


193 




dA^A 


h* eO 


1 0' 






194 


1 












19S 


f 


fbO-fbf 










196 


{ 








OFBO 


ac 


197 




dAtA 


h* 8c \ 


1 p 


OFBl 


FF 


198 




dAtA 


h» f-f 1 


\ blAnk 


OFB2 


AF 


199 




dAtA 


h« Af 1 


1 


OFB3 


3a 


2oe 




dAtA 


h»92 \ 


1 s 


OFB4 


FF 


201 




dAtA 




1 blAnk 


OFBS 


Gl 


aos 




dAtA 


h»cl \ 


1 blAnk 


ePBG 


FF 


S03 




dAtA 


h» f-f ^ 


1 blAnk 


OFB7 


FF 


S04 




dAtA 




1 blAnk 






£0S 


1 








OFBS 


FF 


se& 




dAtA 




t blAnk 


OFBS 


FF 


ao7 




dAtA 


h« ff ; 


t blAnk 


OFBA 


FF 


aoa 




dAtA 


h» ff 1 


1 blAnk 


OFBB 


FF 


209 




dAtA 


h' fr ^ 


1 blAnk 


OFBC 


FF 


aio 




dAtA 




1 blAnk 
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CP/M ASSEMBLER va.2 



PAGE 



LOC OBJ LINE 

0FBD FF 211 
SFBE FF 212 ' 

©FBF FF 213 

214 I 
219 t 

216 I 

217 t 

ROM PAGE NO. S3 



SOURCE STATEnENT 



data 
data 
data 



h*ft 
h» ff 
h«ff 



T w w o t a control data 



t blank 
I blank 
I blank 



OFCO 


216 




org 


h» f eS 






219 


t 








•FC0 FF 


229 




data 


t%* ff 




0FCI FF 


221 




data 


h» f f 




•FC2 FF 


222 




data 


h* f'f 




0FC3 FF 


223 




data 


h» ff 




SFC4 13 


224 




data 


h» 13 


t 


OFCS 11 


225 




data 


h» 11 


f 


0FC6 FF 


226 




data 


h» ff 




0FC7 16 


227 




data 


h« 16 


1 


APOA PIT 


226 




data 


h* ff 




©FC9 FF 


229 




data 


h» ff 




0FCA FF 


230 




data 


h« ff 




©FCB FF 


231 




data 


h' f ^ 




WW • » 


232 




data 


h'ff 




0FCD 12 


233 




data 


h' 12 


f 


•Fcae FF 


234 




data 


h« ff 




0FCF 17 


23S 




data 


h» 17 


1 




236 


t 








SFDS FF 


237 




data 


h" ff 




OFDl 36 


236 




data 


h'36 


t 


SFD2 34 


239 




data 


h«34 


1 


0FD3 IS 


246 




data 


h* to 


1 


eFD4 32 


241 




data 


h*32 


1 


SFD5 14 


242 




data 


h» 14 


1 


SF06 36 


243 




data 


h«36 


t 


SFD7 FF 


244 




data 


h»ff 




0FO6 31 


249 




data 


h»3l 


1 


OFDS 39 


246 




data 


h*39 


1 


SFDA 3S 


247 




data 


h*39 


1 


OFOB FF 


246 




data 


h' ff 




SFDC 33 


249 




data 


h«33 


1 


OFDO 36 


296 




data 


h*30 


t 


OFDE 37 


251 




data 


h«37 


t 


©FOF IS 


292 




data 


h» 19 


1 




293 


1 










294 


1 








ROM PASE 


NO. 63 










•FE7 


299 




org 


h» f»7 






296 


1 










897 
296 


t* 


kaysean data 




aFE7 37 


299 


f 


data 


h»37 
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CP/M TUC8-«7 ASSEMBLER VS. 3 

PPBE 6 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 




ePEd 


0O 


S&0 


data 


h>00 


1 




09 


S61 


data 


h'00 


1 




00 


^&^ 


data 


h'00 


1 no UM 


©FEB 


32 




data 


h»32 


1 »a« 


0FEC 


00 


264 


data 


h»00 


i mo timm 


0FED 


34 


265 


data 


h»34 


1 »4» 


0FEE 


13 


266 


data 


h» 13 


1 • art/oft* 


0FEF 


00 


267 


data 


h*00 


1 no UM 


0FF8 


14 


266 


data 


h» 14 


1 t «.« 




15 


269 


data 


h» 13 


1 pc/fc scan 


eFF2 


16 


270 


data 


hM6 


1 »e 


0FF3 


36 


271 


data 


h*3e 


1 »6» 


CFFA 


17 


272 


data 


h' 17 


1 s/s»nd 


eFFS 


00 


273 


data 


h«00 


1 no us* 


0FF6 


00 


274 


data 


h*00 


% no uss 


0FF7 


la 


273 


data 


h* 12 


( a/auth 


0FF8 


10 


275 


data 


h* 10 




0FFg 


11 


277 


data 


hMl 


1 a/vvvnt 


aFFfl 


33 


278 


data 


h«35 


1 »5« 


0FFB 


33 


279 


data 


h»33 


1 '3' 


0FFC 


30 


2S0 


data 


h'30 


1 tot 


©FFD 


39 


281 


data 


h'39 


r »9» 


0FFE 


36 


282 


data 


ft* 38 


1 »8» 


OFFF 


31 


283 


data 


h»31 


1*1' 






284 1 












285 1 












286 


rnnd 







AS5EMB1.Y COMPLETE, 0 PROGRAM ERROR (S3 



Ct>/n TLC8-47 RBBCfALER VS. 2 



SYMBOL TABLE 



DEFINED • USER SYMBOL <t> 
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CP/M TLCS-^T ftSSEMBLER V2. 2 

PASS 1 



LOC OBJ LINE SOURCE STflTEKEHT 





7. 1983. ; 




Idisp.«M VI. 0 






CTMP4^7^P> 






dlsplA/ roue in* 







«noli»t 

J* 

SI 1st 



392 I 
303 f 

RDM PAGE NO. 4^ 



asm 




304 




org 


h*b00 






30S 


1 










306 


t 








307 


1 






8BO0 


3F32 


308 




St 


a, disps 






309 




Id 


a, £01006 


0B03 


13 


310 




MCti 


a, sir 


0B04 


366F 


311 




vielr 


il, 101111b 






312 


1 










313 












314 


1 










315 


f 


push r«glst»i 








316 


1 










317 








0B06 


2930 


318 






hl,displ 






313 


1 










320 


9 


count up I»d 


count «r 






321 


1 






0B0a 


3caD 


322 




Id 


a, Iscot I 


0B0A 


0B 


323 




inc 


a 


0B0B 


3F8D 


324 




St 


a« Iscotl 






325 








0B0O 


D0 


326 




cmpr 


a, Ch*0 


0B0E 


B3 


327 




b 


displ0 






323 


1 






eB0F 


3CaE 


329 




* Id 


a« IvcotM 


0B11 


06 


330 




inc 


a 


0BI2 


SFSE - 


331 




St 


a, IscotM 






332 


? 






0B14> 


D0 


333 




cmpr 


a,£h<0 


0B15 


B3 


334 




b 


dispI0 






33S 


1 







0167237 
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CP/H TLCS-A7 ASSEMBLER VS. 8 



PA6E 



LOG 


OBJ 


LINE 




SmJRCE 


STflTEWENT 


0Bt6 


3CBP. 


336 




Id 


a, Iscoth 


08 la 


0a 


337 




ine 


a 


.0B19 


3FaP 


330 




St 


a, Iseoth 






339 


1 






eBiB 


D0 


340 




cwpr 


a,Ch*0 


0BIC 


B3 


341 




b 


dispie 






340 


1 










343 


1 










344 


1 


counter ov«r f Iom 






349 


t 










3M 


< 






eaiD 


4F 


347 




Id 


a, eh»r 


0B1E 


ZFBP 


340 




St 


a« Iseoth 


QB29 


43 


349 




Id 


A, Ch*3 


0B21 


3Fa€ 


350 




St 


a« IseotM 


0683 


40 


391 




Id 


a, Ch*0 


0BS4 


3FaD 


390 




St 


a, Iseot 1 






353 


1 






0BaG 


3C33 


394 




Id 


a« displw 


0Bsa 




355 








0B2a 


5E 


356 




tMt 


a, 0 


0Ba9 


OF 


357 




b 


displS 






350 


1 






0B2A 


3B3B 


359 




and 


a, C1011b 






360 


1 






0B2C 


3F33 


361 




St 


a« displw 


0B2E 


B3 


360 




b 


diSDl0 






363 


1 






BBaF 


3824 


364 


displSi or 


a, C0100b 


0B31 


3^33 


369 




St 


a, dlsplM 






366 


1 










367 


1 










368 


1 


Isd "on" 








369 


f 










370 


1 






0B33 


3C33 


371 


displ0t Id 


a, displw 


0B3S 


SE 


370 




tsst 


a, a 


0B36 


6B63 


373 




b 


displl 






374 


f 










379 


1 










376 


1 


rssl part 








377 


1 










370 


t 










379 


1 










380 


< 


Isd "on« 








381 


t 






0B3a 


5F 


380 




tsst 


0,3 


0839 


6B4F 


363 




b 


displ3 






384 


t 










385 


1 


Md *on* 








386 


1 






0B3B 


3d37 


387 




and 


a, £01 lib 


083D 


3F33 


388 




St 


a, displw 


0B3F 


3C3S 


389 




Id 


a, IdatMl 



9 invsft flag 



I »2*->»0» 



imaginaly part 



I Isd * on* 
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CP/M TUCS-*? ASSEMBUER V2.a 



PAGE 



LOC OBJ LINE 
ROM POSE r«3.45 • 



SOURCE STftTEMENT 



034^1 


3M1 


390 


out 


A, %Op01 




3C3e 


391 


Id 


a, ldatii2 


0B45 


3AAS 


398 


out 


*v %op02 




3BSfi 


393 


elr 


%op06f 1 


QB49 




394 


mmt 


«op0&, 2 






395 


{ 




0B4B 


392S 


396 


s«t 


spuvsl^ 2 






397 


t 




0B4D 


SBBS 


398 


b 


dispi0 






399 


1 








4O0 


1 Isd 










1 




0B4F 


38Sa 


40S 


displSs or 


a,£1000b 


06S1 


3F33 


403 


St 


«f displM 






404 


t 




0853 


3C37 


^40S 


Id 


Idatll 


0B55 


30A1 


406 


out 


A^ %op01 


0B57 


3C3a 


407 


Id 


a, ld«tl2 


0B59 


3Afl2 


408 


out 


%Op02 


0BSB 


3B16 


409 


%mt 


tep0&, 1 


0B5D 


3B6& 


410 




%op06,2 






411 


1 




0B5F 


6889 


41S 


b 


dispiO 






413 


1 








414 


1 








41S 




part 






416 


% 








417 


1 








418 


1 hmy scan rf 


»ady 






419 


1 




0Bfii 


3S25 


4S0 


ftVt 


spuvslf 2 






421 


1 




0B63 




4as 


diaplli tMt 


*,3 


0B64 


B9 


423 


b 


disp24 






424 


1 








42S 


f m»d *on» 








426 


1 




0BS5 


3837 


427 


And 


a, £01 lib 


0B67 


3F33 


428 


St 


a, displM 






429 


1 




0B69 


3C39 


430 


Id 


a, Idasnl 


0B6B 




431 


out 


a, %op01 


0BfiD 


3C2fl 


432 


Id 


a, ldasni2 


0B6F 


3AA2 


433 


out 


a, %op02 






434 






0B7i 


3BE6 


432 


svt 


%op06,2 


0673 


3B5& 


436 


clr 


%op06, 1 






437 


1 




0B7S 


3935 


438 


sst 


spuvsl« 2 






439 


1 




0B77 


6689 


440 


b 


displ0 






441 


1 








442 


1 Isd 'on» 





I ' kvyscan r»ady* o 



) ksy scan rsady 
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POSE 4. 



1 

LDC 


OBJ 


LINE 


SOURCE 


eira t it MgfciT 

STMTfcntnl 1 






4^ 


1 






SB79 




444 


displ4t 




4« £100Ob 


SBTB 


3F33 


449 
44« 




•t 


«,dl«plM 


SB7D 


3C3B 


447 


t 


Id 


A, IdMll 


SB7F 


3M1 


4441 




out 


4f %0p01 


ROM ( 


>A6E N0.4S • 








SBfll 


3C3C 


449 




Id 


«f lda«12 


0BS3 




4SB 




out 


«, %op92 






4S1 


1 






BBSS 


3B16 


492 




s«t 


Kop06v 1 


OB67 


3BS6 


493 




elr 


%op06t 2 






494 


1 










499 


1 










496 


1 r«turfi 








497 


1 










49a 


1 






0689 


2930 


499 
440 


dispi0i 


Mch 


hl.displ 


BBSB 


47 


461 


1 


Id 


«,£h»7 






462 


1 






BBBC 


36AF 


443 




dielr 


il, leilllb 


BB8E 


3C1C 


464 
469 


t 


Id 


virb 


aB9e 


13 


466 




MCh 




0B91 


3C32 


467 
466 




Id 




SB93 


2B 


469 


1 


rmti 








470 


t 










471 




•nd 
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CP/M TLCS-47 ASSEMBLER Va. 2 



SYMBO. 



* 


COMMAO 


rai3 


« 


COMMflH 


90X5 


«• 








DflTfllH 


0083 


#- 


DfiTflSL 




« 


DflTPSH 


O0S7 


«- 


DftTAAC 


0eaa 


* 


DPTflCT 


0200 


*■ 


DCM 


00P1} 




DXSPP 


0932 


• 


DISPIU 


9034 




DZSPL 


9030 




DZSPU2 


eB2F 




DXSPL3 


0B4F 




EIRB 






Fl-fiSH 


0350 


* 


INCDTW 






REST 


0022 


* 


KESTIH 




♦ 


KESTIU 


9944 


♦ 


KEST3H 




* 


KEST3L 


004S 


* 


KESTSH 




* 


KEST5L 


004C 


* 


KEYND 


0029 




KEYNN 


O02P 


* 


KEYS 


0100 




KEYSB 


9250 




KEYTB 


00CB 


♦ 


LCI COT 


O0OD 




LDA5M1* 


0039 




LDASnS 


O03P 




LDATMl 


003S 




LDATM2 


0036 




LECOTW 


00d£ 




LEDD 


O3X0 




U<1AIN 


03E0 


♦ 


LREMO 


0E00 


* 


OVERaH 


M71 


* 


0VER2L 


0070 


« 


OVERLl 


0910 


« 


PfiRITT 


009C 




READN 


0QS7 


♦ 


REMDe 


0060 


* 


REM03 


0OS3 


• 


REMD4 


0964 


• 


REMD7' 


0067 


* 


REMQA 


9960 


* 


RKCE 


0950 


♦ 


RNH 


996B 


* 


RURPCH 


00CA 




RWRPCL 


99C3 


•» 


SPUCP 


09S4' 




SPt^H 


0003 


•» 


SPUVDM 


0004 




SPUVSH 


0009 


* 


8PU 


0W^ 




SPVS 


09C7 


* 


TIMR2L 


09Fa 


* 




O0F9 


♦ 


TIMRUM 


09F4 




TIWRLO 


0919 


• 




000A 


* 


VLFEC 


0016 


* 


VLFTH 


0907 


« 


\fl_FTL 


0906 


# 


VUF3CL 


00S0 


• 


UAF^CL 


90C4 


# 


URITEN 


0925 
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PPSE 5 



TABLE 





COMMAL 


0014 


♦ 


DATA9H 


0081 


* 


DATA I L 


0082 




DATA2H 


0985 


•» 


DATA3L 


0086 


* 


DATA4H 


0089 


«• 


DCH 


00FE 


♦ 


DCL 


00FC 


•» 


DISPH 


0931 




BISPIO 


0B89 




DISPLO 


9B33 




DXSPLl 


0B53 




DISPL4 


0B79 




DISPLW 


0933 


* 


INCOTH 


ooac 




INCOTL 


09aA 




KEST0H 


0043 


* 


KE5TOL 


0942 


*• 


KEST2H 


9947 




KESTSL 


0946 


♦ 


KEST4H 


094B 




KEST4L 


09^A 


♦ 


KESTBH 


0021 


♦ 


KESTBL 


0920 


* 


KEYOO 


092B 


«- 


KEYON 


092C 




KEYSC 


O00E 




KEYT 


0309 




LPASLl 


003B 




LDA5L2 


093C 




LDATLl 


0037 




LDATL2 


0938 




LECOTH 


OOSF 




LECOTL 


0980 


•» 


LIOVFl 


0600 


♦ 


LI0VF2 


0D09 




LVLFEX 


OCOO 




0VER2A 


9972 


♦ 


C3VERA1 


0012 


* 


OVERHl 


0911 


♦ 


PARITY 


O0OB 




REAOC 


0926 


♦ 


REMDl 


0061 




REnoa 


0962 


* 


REMOS 


0965 




REf1D6 


0966 




REMOH 


0069 


♦ 


REMOL 


0968 


■» 


RNL • • 


096D 


* 


RNM 


096C 




RURPCM 


0OC9 




SERVRC 


090F 


♦ 


SPUSK 


0923 


♦ 


SPUSL 


0002 




SPUVSL 


O0OS 




spuvum 


0901 


*- 


TABLE 


0909 


* 


T1MR2H 


09FA 


♦ 


TIMRHN 


00F6 


* 


TIMRHO 


091B 


* 


TIMRMN 


00F5 




TIMRMQ 


091 A 


♦ 


VLFRB 


0009 


* 


VLFTB 


0908 




VLFXA • 


09S2 


* 


VLFXH 


0951 


♦ 


WARPCM 


09C5 




WRITEH 


0926 



DEFINED 



137 USER SY(»ffiOLCS> 
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CP/M TLCS-*47 ASSEMBLER V2. 2 



PAGE 



LOC OBJ 



LINE 



1 

a I 

3 I 

♦ I 

9 I 
C I 
7 I 

• t 

9 I- 



80URCE STATEMENT 



7. 1983. 



<TMP4740P) 
rout in* 



ROM PA8E NO. S 



Q09e 63ES 
0804 2S 



6E0S 



97 I 



SS 

» 
3S I 

31 

32 I 
33 
34 
35 t 
3S 
37 I 
3S 
3S t 
40 

♦I t 
42 

^ I 



org 
b 



b 
b 
b 
b 



h«000 
iMin 



llevf 1 
Uovfa 
Idisp 
Iv 
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CP/M TUCS-47 ftSSEMBLER W2. 2 

PAGE S 
SYMBOL TABLE 

LDZ8P 0Bee LIOV/Tl LIOVFS OD00 LMAZN Q3£t3 

LREMQ 0E0d LVLFEX 0CO0 

DEFINED 6 USER SYMBOL CS) 



187 
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CP/n TLCS-47 ASSEMBLER va.2 



KrvtSH* 



LOG OBJ 



LXNE 

a 

3 
4- 
9 
6 
7 

a 

9 



SOURCE 8TOTCHENT 







VI. 0 


<TMP47-WP) 


7. 1933. 




Mot* C 


ren* 


routintt 





tnolist 



•list 



ROM PQSE Na.sa 







2fi9 






h* d00 






270 


t 










271 


1 










272 


1 










273 


1 push 


r>«Bi«t«r 








274 


t 










273 


t 








3F78 


276 




St 


ov«r2« 




44 


277 




Id 


A, £0100b 


0003 


13 


27« 




Keh 


Sir 


0D04 


366F 


279 




■ ielr 


il, 10tlLlb 


0006 


2970 


260 




KCtl 


hi, ov«r21 






261 


It 










262 


1 1 


tiMr2 


stop 






263 


1 1 






0D08 


40 


234 




Id 


«i £0 


0D09 


3A8D 


269 




out 


%opld 






266 


nniniiMniiHiMnniii 






267 


; 1 1 f 1 n 1 II 1 f M n t M Ml f 1 ni 






266 


1 










269 


II 


ehsek 


Nl routine 


0O0B 


3CGB 


290 
291 


1 


Id 


«« rnh 


0000 


01 


292 




CMpr 


•,«1 


0D0E 


6D43 


293 




b 


r«Ml00 






294 


1 1 










299 


\ t 


Nl-1 








296 


1 1 






0D10 


3BD0 


297 




tMtp 


7C00, 1 


0012 




296 




b 


rsiii200 


start bit 














299 


1 










300 


II 










301 


1 







I Nl MAS not 



I port MAS * 1* t it was not 
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CP/M TLCS-^T fiSSEMBLER 



PflSe 



L.OC OBJ 


L.XNE 


SOURCE STATEWENT 


O013 42 


30S 




Id 


«»«2 


O014 3F6B 


303 




St 






304 


\ 








305 


\ 


sat ting 


t4m«rr2 


low A B <JC*^^ 


306 




s«t 


%op06,0 


(8D1& 4F 


307 




Id 






308 




St 


t ivnSh 


ODIB 4D 


309 




Xd 


«,^<d 




310 




St 


A« t iiir2n 




31 1 




Id 






312 




St 


a,tiMr-21 






;« 








314 




Id 




315 




out 


a, %opld 




316 


M 








317 


lit 


rstum 


rout ins 




318 


19 




hi, ovsr21 




319 


r«i»300i 


xch 




320 




Id 


a, C01llb 


0DS7 36flF 


321 




diclr- 


il, 101111b 


0DS9 13 


322 




xch 


a, sir 




323 




Xd 


a, ov«r>2« 




324 


If 






0DSC 3B46 


325 


clr 


%op06,0 


90SE SB 


326 




rsti 






327 


1 








326 


II 








329 


r»m2eOs 


tvstp 


spuvsti, 3 


0O31 B3 


330 




b 


i'*sw210 




331 


1 






0O3S A4 


332 




b 


rsiii300 




333 


1 








334 


\ 






d033 SB06 


335 




s«t 


%op06,O 


OD35 4F 


336 




Id 




0D36 3FFfl 


337 




St 


a, t iar^Sh 


0038 45 


336 




Id 


a, £5 


0D39 3Ff=^ 


339 




St 


a, tim^Sm 


0D3B 4£ 


340 




Xd 


a,£h«s 


OD3C 3FFa 


341 




St 


a, tiMT-ai 




342 


It 




a,ca 


0D3E 48 


343 




Xd 


0D3F SRSD 


344 




out 


a, %opld 




345 


T1 







I fs(a«2 



t timsrS star^ 



I jump to i*»tui-n y-outin» 



ROM PRBE NO. 53 ♦ 



0D41 6D24 



346 
347 
346 
349 
350 
351 
352 
353 



b r«fli300 

1 1 ; 1 1 T 1 5 1 1 1 1 1 1 1 1 1 1 1 n 5 1? 
imuttiitit^initf till 
tintiiiiitititttittttM 
t 

\ Nl was not * 1» 

t 
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CP/M TUCS-47 ASSEMBLER V3.a 

PAGE 3 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


0D43 


3C6B 


354 


rMl00i 


Id 






D0 


355 




cmpr 


«f £0 


0D46 


0C 


356 




t<r»tp 


xf. 


OD47 


92 


357 




b 


rral 10 


0D4a 


aa 


358 


r«10O0i 


b 


r«1000 






359 


If 










360 


1 






0D49 


40 


361 


rMlS0i 


Id 


«, 


eD4A 


3F6B 


362 




■t 


rnh 




3F&C 


363 




St 




0ME 


3F6D 


364 




s-t 


ml 






365 


1 






0O80 




366 




b 


r*tn300 






367 


It 1 










368 


III 










369 


t tl 






0D5S 


39B0 


370 


T*«ml 101 




»puvsh, i 


0D54 


89 


371 




b 


r«fiil20 






372 


1 










373 


1 




cr«*t rout 






374 


1 






0D5S 


3970 


375 




elr 


spuvsh, I 






376 


1 






0D57 


3952 


377 




elr 


spusl, 1 


> off 
















378 


1 






0059 


6024 


379 




b 


i*«m300 






360 


1 










381 




end 





I Fl ¥tmm not « 1« 

I <kmy currently d«prii-»s««d 
I return 



RSSEMBUY COMPLETE, 
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CP/M Tl-CS-*7 ASSEMBLER VS. S 

PASe 4 



SYMBOL VftBLE 



* 


COMMAO 


0013 


* 


COMWFC 


♦ 


DCH 


TOFE 


• 


DCL 


* 


DXSPH 


0031 


* 


DX5PIW 


« 


INCOTH 


003B 


» 


INCOTL 


« 


KEST0H 


0023 


KEST0L 


• 


KEST^ 


00S7 


# 


KEST2L 


* 


KEBT4H 


002B 


* 


KEST4L 


» 


KEYND 


002C 


* 


KEYNN 


* 


KEYS 


0100 




KEYS0 




LCICQT 


000D 




LDATLl 




LDATM2 


0036 


* 


LDISP 


* 


LECOTW 


003D 


* 


LIOVFl 


* 


LVLFEX 


0G00 




0VeR2A 


♦ 


QVEROl 


0012 


* 


OVERHl 




PARITY 


000B 




RE 1000 




REMiaa 


0049 




REna00 


* 


REMDO 


0060 


« 


REWDl 


* 


REMD4 


0064 


♦ 


REMOS 




REMOA 


006A 


* 


REMOH 




RNH 


00&B 




RNL 


* 


RWRPCL 


0eca 


-» 


RWRPCM 




SPUSH 


0003 


* 


SPUSK 




SPUVSH 


0000 


* 


SPUVSL 


* 


SPWB 


00C7 


* 


TABLE 




TIMR2M 


00Fg 


* 


TIMRWM 




TIMRLO 


0019 


• 


TIMRMN 


* 


VOATAL 


0017 


* 


VLFC 


« 


VLFTB 


0008 


♦ VLFTH 


* 


VLFXH 


0051 


« 


VLFXL 



0019 


* 


connsR 


0014 


* 


OATACT 


0200 


00FC 


* 


OCM 


00R) 


* 


DZSPA 


0032 


0034 


* 


OISPL 


0030 




OXSPLW 


0033 


0039 




INCOTW 


003A 


* 


KEST 


0043 


00S2 


« 


KESTIH 


0025 


♦ 


KESTIL 


0024 


0026 


* 


KEST3H 


0029 




KEST3L 


0028 


002fl 




KESTBH 


0041 




KESTBL 


0040 


0020 


• 


KEYOO 


002E 


«- 


KEYON 


002F 


02S0 


* 


KEY8C 


000E 


•» 


KEYTB 


00CB 


0037 


• 


LDATL2 


0038 


«• 


LOATMl 


003S 


0B00 




LECOTH 


003E 


♦ 


L&UUTl. 




0600 


■» 


LMAZN 


03E0 




LREMO 


0E00 


0072 


• 


□VER2H 


0071 




0VER2L 


0070 


0011 




OVERLl 


0010 


* 


PARITT 


000C 


0046 




REM100 


0043 




REM! 10 


0D52 


0D2F 




Rei2l0 


0033 




REM300 


0024 


0061 




REM02 


0062 


* 


REMD3 


0063 


0063 


* 


REM06 


0066 


* 


REM07 


0067 


0069 




REMOL 


006S 


• 


RKCE 


0050 


0060 




RNM 


006C 




RURPCH 


00CA 


00C9 


♦ 


SERVRC 


000F 


* 


SPUCP 


0021 


0020 




SPUSL 


0002 




SPUVOM 


0004 


0005 


* 


5PUVUM 


0001 


• 


SPW 


00FF 


0000 




TIMR2H 


00FA 




TIMR2L 


00Fa 


00F6 


♦ 


TIMRHO 


001B 




TIMRLN 


00F4 


00F5 


* 


TIMRPIO 


001A 


* 


VDATAH 


0018 


000A 


« 


VLFEC 


0016 




VLFRB 


0009 


0007 




VLFTL 


0006 


* 


VLFXA 


0052 


0050 


■» 


UARPCL 


00C4 


* 


WARPCM 


00CS 



OEFINEO 



116 USER SYMBOL (S) 
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LOCATIOH OBJECT CODE LINE ^OUfCE LINE 
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f 000*3 * 



4 
5 

-r 

8 

I 0 
1 } 
12 
1 3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
23 



•* 3042 Drop Prc«c**5or M^in Poutin« * 



' V > > ■ > > > 



*7 V ^ 



RO 
R1 
R2 
R3 
R4 

R6 



Using P«:gist«r - - 
Bank 0 

— - General Register — Converter 

General Register —Used in drop poll map 

General Regirt-er — Converter 

Genelil Peoister — Converter , Soft: counter 

G«.n«i-al Register . RF cable switch C Store cabl« num. 

Counter for count 04 CMD 



R" 






r^"3rt- a.jdress 






<<<<-:<<<< Port 




PI 




<4> <3> <2> < 1 0. 


SabfC»*iber Select 


PI 






Test switch Re*ct out 15* 


P4 




<2> < 1 > <0> 


Conve^^-er Control 


P5 




<2> <1> 


Drop "Scan SMitch S2,T1,SD 


P5 


C4* 




VLF OUT 


P6 




<2> < 1 > <0> 


Power Detec+ I 


FT 


c 1 •> 




II 


P7 


**3' 


:2> 


ECU Address 





29 


;CODE 






Coment 




pin out 


\000«> 


ZO 


Dk*T_1 


EQU 


0 0 0 01 0 0 1 E 


Tuning C^ti 


' 1 ' 


Q 


1 


< 0 0 0 1 > 


31 


DAT_0 


EGIU 


0 n n 0 0 00 t E 


Tuning dsta 


• 0 ' 


0 


1 


< 0008> 


32 


CLKDAT 


EGU 


00 DO 1 OOOE 


Clod da La 


' I • 


>? 


n 


<OO0A> 


33 


L0DD^4' 


EQU 


0 0 0 0 1 0 1- OB 


Load pulje 


data '1 ' 


0 




• 00 04 > 


34 


PMPDTh 


EQU 


MO 00 0 1 ooe 






9 


4 




35 




EQU 


00001 1 OOB 


Po'*'er on 




0 


4 


<. 0003> 


36 




EQU 


0000001 IB 


Cable select 


H 


0 


3 


< 0O0B> 


37 


CmBL_B 


EQU 


Doool 01 1 e 


Cabl* Select 


B 


M 




■f 00np> 


38 




EQU 


00001 1 o^ B 


Po"*?^ check 




9 


«r 


<OOCIc^ 


39 


CtHBL.T 


EQU 


000001 1 OB 


Cabl* ^-el-EC* 


c 


9 


6 


< OOOE*' 


40 




EQU 


noool 1 1 OB 


Cable r-]«ct 


D 


1 1 





41 ; 

42 ; 

4 3 COUMT 



•-'a liable 

EQU 3 



conrt ant 



d Pric-'- 



1 ebe 1 





44 










45 


:DEvrs..T 


EQU 


OOH 


* ["t^'ice control 




4t 


} D?PC^JT 


EQU 


01 H 


• D»i"\ce dirDla^' cont»~ol 




47 


jSETD-T 


EQU 


02H 


• *et dat^ tc- device 




48 


:REr.»C'«T 


EQU 


03H 


: Read data 




49 




















50 


;LabeX 




head addesr 




< 0020> 


51 


PMRDE^ 


EQU 


2 OH 


; 01 Command 


< 0021 i 


52 


CHwMEL 


EQU 


21 H 


03 Command 


< 0024 > 


53 


SUBMES 


EQU 


24H 


04 Command SUB 


<0025> 


54 


SNDMES 


EQU 


25H 


04 C-.-immand 


< 002D> 


55 


SUBPWR 


EQU 


2DH 


05 Command 


< 00£F> 


56 


SUBSWT 


EQU 


2FH 


06 Command 


<0031 > 


57 


DRPPOL 


EQU 


31 H 


07 Command 
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LOCflTIOH OBJECT CODE LIHE SOURCE LIHE 



0167237 



<003S> 
<0056> 



58 DEVPQL 
5P FOPS'* 



EQU 
EQU 



38H 



OS Command 
B4 Command 







60 
61 




ORG 


OH 




0000 


15 


62 




DIS 


1 


Di enable €^?t intsrr-upt 


000! 


0409 


63 




JMP 


START 


; , ?tart AddrcTS 






64 




OPG 


3H 




0 0 03 


93 


65 




RETP 










66 




OPC 


7H 








67 




JMP 


TIMIHT 


: TIMER INT. 






68 














69 




ORG 


09H 




0009 




70 


START : 








000? 


237F 


71 
72 


: 


MOV 


A,#07PH 




0 0 OB 


39 


73 




OUTL 


PI . ft 


: PESET PUL^E Pnp PEPTFEPAL r»P0CE3 


OOOC 


23FF 


74 




nov 


A, #OFFH 




OOOE 


39 


75 




OUTL 


PI . A 








76 










00 OF 


F5 


77 




EN 


FLAGS 


: enable flags IBF OBF 


001 0 


fl5 


75 




CLR 


Fl 


. FT — use for command header' A 


001 1 


35 


79 


START U : 


018 


TCMTI 




0012 


65 


SO 




STOP 


TCNT 








81 








^ » Initialize 






82 








; 04 command buffer clear 


0013 


B826 


S3 




MOV 


PO. #SHDMES+1 




0015 


B040 


84 




nov 


9R0, #04 0H 








85 














86 








: 84 command buffer clear 


0017. 


B857 


87 




nov 


RO, #F0R84+1 




0019 


BOFF 


38 




MOV 


*?R0, #OFFH 








89 










00TB 


B81C 


90 




MOV 


PO.tOiCH 


. regiT^'er bank 1 P4 


001D 


B031 


91 




nov 


9R0. «DPPPOL 


^et> Drop poll map head addreff* 






92 


I 






for \nterrupt initiaJ jtart. 


001F 


B831 


93 




MOV 


RO. #DPPPOL 




0 021 


BB07 


94 




nov 


R3.#7 




0 023 


B OFF 


95 


IHILF 1 • 


MOV 


9P0 , #OFFH 


r ^ op Foil Map initialization. 


0025 


1 8 


96 




INC 


PO 




0 026 


EB23 


97 
98 




D.jNr 


P3> IHILFI 




0028 


683S 


99 




nov 


- 

P0,#DEVPOL 




002A 


BA06 


1 00 




MOV 


P2 




0 02C 


8B05 


101 


INILP2: 


MOV 


R3.#5 


Crevice Poll Map m 1 1 i 5 i i za t i or* . 


0 02E 


BOFF 


1 02 


IN I LP3 ; 


nov 


0PO ^ # OFFH 




0030 


18 


1 03 




3NC 


PO 




0 031 


EB2E 


1 04 




DJHZ 


R3.IHILP" 




0033 


EA2C 


1 05 




D JHZ 


R2,IHILP2 ; 








1 06 










0035 


eF04 


1 07 




NOV 


R7^#04H 


Initialize. address Feg aster. 






1 08 








for interrupt routine rtar 






1 09 










oosr 


2304 


1 1 0 




MOV 


A.ilPURDTC : 


All co\.-erter switch off 


0039 


14D2 


1 1 1 




CALL 


ALLCNT ; 




003B 


2303 


1 12 




MOV 


A>#CABL_A I 




0 03D 


14D2 


1 13 




CALL 


ALLCNT 








1 14 


* 


MOV 


A,tCflBL_C 


Cl€ar Subs-cr ibe*-^ data 



193 



0167237 



LOCfiTIOM OBJECT COCE LIHE 



?nuFCE LIHE 



003F 5454 

0041 C3 

0042 230A 
0044 62 
C04S BD03 

0*4? £5 
0 048 49 



004? 

004B 7650 

004D 22 
Q04E 0449 

0 050 A5 
0051 22 
0052 

0'J53 03F7 
0055 F649 
OiV'>7 FB 
0053 035B 
005f^ B3 

005B 64 
005C 66 
005D 6S 
005E oA 
005F 6C 
OOAO 6E 
70 

0062 72 
0^63 74 



0 064 
0066 

onse 

OMtiA 

006C 
0 06E 
0070 
0 072 

ft or 4 



04SF 
0497 
044? 
04B4 
&4Dh 
2'**C 
G449 
-47F 

r4D4 



C'j7<> £$57 
On "5 

OU?*? F2S:4 

OOTB 54 38 

007D »»44? 



0 07" 



It? : 


CALL 


ALLCHT 


116 ; 






1 17 


CALL 


IMIT_P 


1 IS : 






1 19 


SEL 


RBO 


120 


MOV 


A.«01 0 


IZl 


MOV 


T>A 


\22 


MOV 


R5 , »C0LINT_R5 


123 ; 






124 


EN 


TCHTI 


125 


STRT 


CNT 



Power "i^ttct lin*. In 1 1 1 4 1 xz*t ion 



TiKter counter s«t 01 Oh 



mmmm inlti*li2« «nd 



126 
127 



128 START2; 


JHIBF 


C0HT1 


• IBF full 


1 29 


JFl 


STARTS 




130 ; 








131 START4 I 


IM 


A ^ DBG 


• Err*or Da^j Conning i^nor^sd 


132 


JMP 


ST ART2 


133 ; 






/ pit I Clean 


134 STARTS: 


CLR 


F1 


135 


IH 


Aj D6B 




136 


MOV 


R3. A 




1 37 


ADO 


A #~9 


; If <nt4r coihiii^nd is invirMd one 


133 


JC 


STftRT2 


J k inpuv ■* — » — — 


1 39 


MOV 


A R3 




14 0 


ADD 






141 




9A 


• Est iik4tt Jump -«ddr«ss 


142 ! 








143 COMMAND 


; DB 


cowo 




1 44 


DB 


C0M1 




145 


DB 


con2 




146 


DB 


G0M3 




147 


DB 


COM4 




146 


DB 


C0M5 


; 


149 


DB 


COM 6 




150 


DB 


C0M7 




151 


DB 


COMB 




152 ; 








153 COMO; 


OMP 


RESET 


; r«s«t co»»«nd 


154 C0H1 : 


JMP 


RPDL 


; r««d pow«r detect line 


155 COM2: 


JMP 


START2 


: not »sri9r>«d 


156 C0M7: 


JttP 


CTFC 


: CQAMand t'jner <requencv change 


157 COM4! 


JMP 


SMTD 


; send messige to "device r^sponje 


I5S C0M5! 


JMP 


SPC 


: *»jbrcriwer power. cable control' 


159 COM*; 


.JMP 


START2 


; not isiigned 


160 COM" : 


JMP 


SDPS 


d-i-fine drop poll jeguence 


161 COM?: 


JMP 


SDEPS 


; define d^^^ice poll *»q'j*n5e 










16 7 : ■ S4 




rcspon** 




1 64 COMT 1 : 


MOV 


(to . »F0P^:4* 1 




1 


MOV 


p . •sPO 




1«>6 


Je7 


C0WT2 




I 67 


Ct^LL 


PE5PS4 




16S 


.IMP 


STAFT2 





GT.? 



171 ?ThFT> 



Conttrftnd response 
MOV A, BOOH 
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01 67237 



FItC: Df»0F7_P5T 

LOCATION OBJECT 

OOQI 90 
0082 0449 

0084 B9<:6 
0 086 FO 
0087 F249 
0089 D2rF 

009B 5410 

008D 0449 



009F BPOO 
00^1 BBOl 
0093 34FC 
00?3 041 I 



0 097 oe 

0098 53 OF 
0 09A AB 
0O9B OF 

009C 47 
009D 4B 

009E eeso 
oorto AO 

00A1 Bf^Ot 
00A3 B802 

00A5 34FC 
00A7 KAS 
00A9 0449 



OOAB B820 

00f«t> FO 

0 0W£ 43C0 

OOPO fift 

0OP1 54C8 

0 093 83 



0 0B4 B821 
00B6 BB03 
OOPS 541 0 
OOBA 23FF 
OOBC DB 
OOBD C64D 

OOBF B821 

OOCl FO 

00C2 03Ffi 

0CC4 F649 



rnpE LINE SOVP-CE LIME 



1 72 




nOY 


STS.A 


1 73 






START2 


1 74 






PO^«SHDMES+ t 


175 


C0HT2 ■ 




176 




nov 


A. 9R0 


177 




JB7 


START2 


1 7? 






STARTS 


179 








130 




CALL 


RES 04 


181 








1S2 






STfiRT2 


183 








184 







181! 



PE?ET: 

187 
1 88 
189 
1 90 
I9t 



MOV 
flOV 
CALL 
JMP 



R2, »0 0 
R3, »t01 
RESOUT 
3TART0 



04 respons* no*: *xi*t .r^torn. ^.^...^^ 

S*nd to D»t%„Froc«ssor 
return main routine 

S.£r.d re3!?on^* ''•>0*' before r*?et. 
reset 



1 - R«»d power detect line 



novD 


A..P6 


AHL 


fi.«0FH 


MOV 


R3.A 


MOVD 


A.P7 


5MAP 


A 


OPL 


A.R3 


ilOV 


R0..*PtjIRDET 


MOV 


^RO.A 


MOV 


R2.401H 


MOV 


R3,»02H 


CALL 


RESOUT 


CALL 


PS 


JMP 


START2 


MOV 


RO, tPWRDET 


MOV 


A.eRO 


ORL 


A,#1 1 OOOOOOE 


MOV 


R2, A 


CALL 


PURCHK 


RET 





192 PPPL: 
193 
T94 
195 
196 : 
197 
193 
19« 
200 
201 
202 
203 ; 
204 

205 

206 

207 ; 

209 : 

20? PS: 

210 

21 1 

212 

213 

^14 . — . 

215 

216 : • Change Tuner Freguenc- Chang* 

217 : 

219 CTFC: nov 
219 »0V 
£20 CALL 
221 «0V 
222 

223 -iZ 

224 ; 



? p.£ad ECU Address > 

power detect 3 2 10 



potjer detect -* '"■ 
rt ECU Addr-JS 

}4 — — pr»».»ftr det . 



Z bute send to data processor 

Send to Data^ProcesTor 
Call subscrivtrat power check 
« set po»««r d^^tect lin« all high^ 



I i subscriber power on 
. For Subscriber th^t po'-er^d off 



RO. *CHAHEL 

R3,«03H 

INPCOM 

A, tOFFH 

A,R3 

ST ART 4 



Stored H ? * converter number 

£rt-or - input d»t* is invalid one. 



225 
22e 
227 
228 



MOV 
MOV 
ADD 
JC 



RG,«CHAHEL 
A.eRO 
A,#-06H 
START2 



Error - Drop number is in-./alid. 



FILE: DKOF?_RST 
LOCATION OBJECT 



tUEHAPA 
CODE LINE 



195 

HEMLET T-P»5iCKAPC-: 9041 ftjriinblir 
50UPCE LIME 







22? 








00C6 


9466 


230 




CALL 


TUNEP 


0 0C9 


BA03 


231 




MOV 


P2,«03H 


0 OCA 


B602 


232 




MOV 


P3,«02H 


OOCC 


B62I 


233 




MOV 


RO.«CHmNEL 






234 








QOCE 


34FC 


235 




CALL 


PESOUT 






236 








ODD 0 


044? 


237 






STAPT2 






238 












239 


















00O2 


3C 


24 0 


ALLLHT: 


novo 


P4«A 




BAC 0 


24 1 




MOV 


R2,»0COH 




94AE 


242 




CALL 


SELECT 


00D7 


63 


243 




PET 








244 








245 


• f 


Send to Dc-ict 


00O6 


S44C 


246 


F IHD9*^ : 


cat 1 




BOOR 


B826 


247 


?riTD : 


MOV 




OODC 


FO 


243 




MOV 


A^ 9P0 


QODD 


F2D8 


24? 




J87 


F I ND54 


OODF 


D2E3 


Z9 0 


SMTP 0 ; 


•,*B6 


SMTD 1 


00E1 


94 1 D 


25 1 




^at 1 
umUL 


RES 04 


P0E3 


23 1 0 


252 
253 


SHTD t I 


MyV 






7 w 


254 




ny V 


C 1 5 # K 


D0E6 


C8 


295 




Pet 


r U 


UVf r 








MDV 




00t£? 


94 1 0 


257 




CALL 


IHPCOM 


00t3 


FB 


298 




MOV 


A,P3 


DOEC 


D3FF 


259 




XRL 


A.iOFFH 


OOEE 


C64D 


260 




J" 


?TART4 














0 OF 0 


BSZ6 


262 




nov 


PC ,«SNDMES+l 


n nP5 


r u 






MOV 


A.OPO 


u ur o 


HD 






MOV 


R3, A 






265 








u ^ 








ADD 


A,«-7H 


0 0F6 








JNC 


Sf(TD4 


0 0K8 


24 3*^ 


26B 




JMP 


9MTD2 






269 








0 OFft 


1 8 


270 


SHT04: 


INC 


PC 


POFB 


94 1 0 


271 




CALL 


INPCOM 


OOFD 


FB 


272 
273 




nov 


A,R3 


OOFE 


D3FF 


274 




XRL 


A.»OFFH 


Ot 00 


cerA 


279 




..12 


START7 






276 




















01 02 


B827 


278 




flOV 


RO , »SMDMES. + I 


01 04 


B924 


279 




MOV 


Rl .HSUBMES 


0106 


FO 


280 




MOV 


A.ORO 


01 07 


53F8 


281 




ANL" 


A,«0F8H 


01 09 


77 


282 




RR 


A 


01 OA 


77 


283 




RP 


A 


01 OB 


77 


234 




RR 


A 


01 OC 


AA 


2?9 




MOV 


R2, A 



0167237 



Ch«n9jn9 fr«0'J«ncv 

Send to Dat.«_Procc?icr 
i^et'jrn main routini. 

Select 6 sutjcrjber 



if 5t4 CHD 3 1 ex J yt. then jend 



to C'=iti p'-oc 



See that buffer for 04 command if *mp*" 
if buffer a* full. then this routine i.*3it 

for rending to device by int. rout in 
Send 04 response to Dsta Pt-octrfor 

Set 04 command bu?" 

input 2 b**t« < device ID , EVTE COIHIT '» 



5«« the number- o-f j-«nd bvtes 

for ata processor 



If BYTE COUNT is greater than 6 

then. input data w*s aborted 
abort comnand illlgal return > 

input message data 



command . addr*s« 

:ub. wessiQe for intr. routine 



196 



FILE: DR0P7_PSTjUEHAPA 
LOCATION OBJECT CODE LINE 



01 OD 
01 OF 
01 1 1 

Ot 13 
01 1 4 
01 16 

01 ir 

01 18 
0119 
Ot IB 
01 ID 
01 IE 



D31F 

C62D 

FA 

97 

67 

033C 

A3 

A1 

FA 

1231 

23 OF 

51 

A1 



OT IF BS2e 

0121 FO 

0122 43C0 
0124 AO 



0125 FD 

0126 962 A 
0128 BD04 
01 2A CD 



01 2B 0449 

012D B102 
Ot2F 24 IF 
0131 23F0 

0133 51 

0134 47 

0135 A I 

0136 241F 

0138 B040 
01 '5A 0449 



01 3C 
01 3D 
013E 
013F 
0140 
0141 
0142 
0143 
0144 



23 
22 
22 
21 
32 
32 
1 1 
t 1 
1 1 



HEWLETT -PACK PiRD : 
SOURCE LINE 



S041 ft^^«mbl«r 



0167237 



296 




A , 4t 1 FH 


237 




fc » ^ n v 




tlOV 


A , R2 


299 


CLR 


C 


29 0 


PRC 


A 


291 


ADD 


A^#FNCTBL 


292 


novp 


A,9A 


293 


MOV 


0R1 , A 


294 


MOV 


A,R2 


295 


JBO 


ODDFHC 


296 


MOV 


A.tOFH 


297 


ANL 


A,9P1 


29? 


MOV 


npi , A 



299 ; 

300 ; 

301 SUBCOn: 
302 

303 
3 04 

305 ; 

306 ; 

307 i 
3 08 
309 
31 0 

311 SET.P5: 

312 ; 

313 ; 
314 

315 ; 

316 E:<PAHC>: 
317 

318 ODDFHC: 

319 

320 

321 

322 

323 I 

324 SMTD2: 
325 

326 
327 
328 
329 
330 
331 
332 
333 
334 FNCTBL 
335 
336 
337 
338 
339 
34 0 
341 
342 



MOV R0/#SHDriES+1 

MOV A,(?PO 

ORL A,#OCOH 

MOV (?RO,A 



Set f4 Buffer full ^ active 



count down P5 < Count t i n-e "hich 04 comw^nd ocurcd 

HOV A,P5 
0N2 SET_R5 

MOV R5. #C0UHT_P5+1 t 

DEC P5 



JMP 

MOV 

JMP 

MOV 

ANL 

SUAP 

MOV 

^iMP 

MOV 
..IMP 



START2 

5P1 .«02H 

SUBCOM 

fl.dOFOH 

A.eRI 

A 

f?Rl >A 
SUBCOM 

0PO^#4OH 
START2 



-p»nd command is f i"«d 
send to de^'ict 



Set status 



buffer emp*"*;' 



Kind of function define table 
number of command are a* folloM- 

1 device contorl 

2 send dev/ice data 

3 read device information 



DB 


23H 


1 . 0 


DB 


22H 


3.2 


DB 


22H 


^ 5.4 


DB 


21H 


7,6 


DB 


32H 


9,8 


DB 


32H 


B,A 


DB 


1 IH 


D.C 


DB 


1 1H 


' F.E 


DB 


1 IH 


: 11,10 



command number 



Speci Tied 



device control 
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FILE'. DROPr'_RST tUEHfiPSi HE'JLETT-PftCKfiPD : ftss«mbl«r 



0167237 



LOCATION OBJECT CODE LINE 



SOURCE LIME 



01 45 
0146 
0147 
0148 
01 49 
01 4A 
01 4B 



22 
22 
22 
33 
33 
33 



014C B82D 
014E BB01 
0150 541 0 

01552 FB 
0153 D3FF 

0135 cerA 

0157 B82D 
0159 FO 
OtSA 5307 
OI'JC AB 
015D AC 
015E FO 
015F F272 

0161 54BC 



0163 

0163 FC 

0164 AB 

0165 FO 

0166 D276 

0168 54C0 
016A 

01 6A BA05 
016C B602 
01 6E 34FC 
0170 0449 



0172 
0174 



54B4 

2463 



0176 54C*» 
0178 246A 



017A 044D 



017C BBFF 



343 
344 
345 
346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

373 

379 

380 

381 

382 

333 

334 

355 

336 

337 

388 

389 

39 0 

391 

392 

393 

394 

395 

396 

397 

398 

399 



OB 


r2H 


13,12 


08 


22H 


15. 14 


OB 


22H 


' 17.16 


DB 


22H 


! 19,18 


OB 


33H 


: 1 B , 1 A 


DB 


33H 


: 1D,IC 


t>B 


33H 


f IF, IE 



send data n to device 
n » 1 to 5 



read device information 



other send data 
Subscriver pouier control Si Subrcriver Switch Control 



5PC: 



SPCl ; 



3PCC0n: 



5SC0 J 
SSCCOl' : 



SPCO: 



SSC1 : 



START7 : 



MOV 
MOV 
CALL 

MOV 
XRL 

jr 

MOV 
MOV 
hHL 
MOV 
MOV 
MOV 
JB7 

CALL 



MOV 
MOV 
MOV 
JB6 

CALL 



MOV 
MOV 
CALL 
OMP 

CALL 
..IMP 

CALL 
JMP 



JMP 



RO,»SUBPWR 

R3,«01H 

IHPCOM 

A,P3 

A,#OFFH 

START- 

RO,#SUBPMP 

A . 9R0 

A, #07H 

R3, A 

R4^ A 

A, (?R0 

SPCO 

PWROFF 



A , P4 
R3> A 
A , nRO 
SSCl 

CABLEA 



PC, »05H- 
R3, ^028 

RESOUT 
START2 

PWROH 
SPCCOM 

CABLEB 
SSCCOM 



input 

Check Error indicater. 



Drop Number 

bit 7 equal 



1- power on 0- power off 



Restore Converter Number 



bit 6 equal 1 - jel , 
0- sel. 



Send response " 05 
pt) — S»-»BPWR 



cable A 
cable e 



START4 ; 
;«««4««««#tt«##tt#««tt«« 

; Define Drop Poll Sequence 



CHGFAL : 



MOV 



R3,tOFFH 
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FILEi r>I90PT_PST : UEHi^Pm MEWLE tt -puCl^t»PD t 3 04 1 A?s«mt^l*r 
LOCATION OBJECT CODE LINE SOUPCE LIME 



017E 


83 


■ 400 




RET 








401 


: 






017F 


B831 


402 




nov 


R0,#DPPPOL 


OISI 


BB03 


403 




MQV 


P3, #03 






404 


; 






0133 


3494 


405 




CALL 


CHAHGE 






406 


; 






0185 


FB 


407 




nov 


A.R3 


01 ©6 


D3FF 


408 




XRL 


A.«OFFH 


0188 


C67A 


409 




oz 


START7 






41 0 


; 






01 SA 


Bfi07 


41 1 




nov 


R2, #07H 


01 8C 


BB01 


412 




nov 


R3> #01 H 


018E 


34FC 


413 




CALL 


KESOUT 


0190 


0449 


414 




JTIP 


START2 






415 


i 






0192 


0450 


416 


STAPT9: 


JMP 


START3 






417 


; 






01 ^4 


D694 


418 


CHANGE : 


JHIBF 


CHANGE 


0196 


767C 


419 




JFl 


CHGFAL 


0198 


22 


420 




IH 


A.DBB 


01?9 


AO 


421 




nov 


9R0, A 


01 9A 


72B5 


422 




JB3 


HOPOL 






423 


5 






01 9C 


47 


424 


RETPOL- 


SWAP 


A 


01 9D 


18 


425 




INC 


RO 


01 9E 


AO 


426 




MOV 


0 A 






427 


; 






01 9F 


18 


42S 




IHC 


RO 


01 AO 


EB94 


429 




DJH2 


R3. CHAHGE 






430 


; 






01 A2 


D6A2 


431 


FOLMOD; 


JHIBF 


POLnOD 


01 A4 


767C 


432 




JFI 


CHGFftL 


01 A6 


22 


433 




IH 


A^DBB 






434 


; 






01 A7 


2A 


435 




XCH 


A,R2 


01A8 


B931 


436 




MOV 


R1 ,#DRPPOL 


OlAA 


F1 


, 437 




MOV 


A.ePI 


*31 AB 


AO 


438 




MOV 


(3P0. 


OlrtC 


2R 


439 




MCH 


A,R2 






440 






* 


01 AD 


3409 


441 




CALL 


SETP7 






442 








01 AF 


C8 


443 




DEC 


PO 


01 BO 


FO 


444 




MOV 


A.. HRO 


01B1 


4330 


445 




ORL 


A.#SOH 


01B3 


AO 


446 




MOV 


@R0 . A 






447 








01 B4 


33 


448 


CHGEND : 


RET 








449 












450 








01B5 


2A 


451 


HOPOL: 


XCH 


A,R2 


01B6 


FB 


452 




MOV 


A,R3 


01*i7 


0303 


453 




XRL 


A,#03H 


01B9 


ceci 


454 




JZ 


PETSTP 






455 








01BB 


C8 


456 




DEC 


RO 
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0 1 BC F 0 


^ O r 




nov 


A« 9R0 




J w 




ORL 


A« «8 0H 


OIBF AO 






nov 


9P0 / A 




*f O U 








01 CO 18 






Z NC 


RO 




46>2 








01 CI ZA 


4^3 


PFT'S'TP • 


XCH 


A/ R2 


01 C2 24?C 


4o4 






RETPOL 




4655 


i 








4o<& 








01 C4 PI 






nov 


A / 9P 1 


01 C5 


4i&8 




AHL 


AitllOIIIII! 


01C7 A1 


46 9 




MflV 

nu" 


9R 1 . A 


01 C8 33 


470 










471 








01C9 D3FF 


472 


SETP7; 


XRL 


A. t*OFFH 


OICB B91F 


4 i 3 




MOV 




01 CD 96C4 


4 *• 4 






RNDPBN 




Hi 5 








OICF F1 


J "y ^ 




MOV 


A.(?P1 


01D0 4320 


477 




ORL 


A, HOOT 00000 


0 1 D2 A 1 


^ 1 3 




MOV 


dPI , A 


01D3 83 






RET 






480 










431 










432 










433 






484 




Def xn« 


Dc'-ice Po 




485 








01D4 D6D4 


436 


SDEP$J 


JHIBF 


3DEPS 


0106 76FA 


437 




JFl 


STARTS 


01D8 B838 


433 




nov 


RO.tOEVPOL 


01 DA 22 


439 




IN 


A,DBB 


01DB 9307 


490 




ANL 


A,«07H 


OiDD AB 






MOV 


R3 . A 


01DE AC 






MOV 


R4. A 


01 OF C6E7 


493 






3DEPS1 












0 I E 1 PS 


49? 


SDEFSO : 


nov 


A,PO 


01E2 0307 


496 




ADD 


A,#n5H 


01E4 A3 


497 




nov 


RO . A 


Clb*7 EBE1 


493 




D JNZ 


R3,SDEP3 0 




499 








01K7 BB05 


50 0 


SDEr^l : 


MOV 


R3 , « 05H 


0 1 E? 54 1 t\ 


5 01 




CALL 


INPCOM 


OlEB FB 


502 




MOV 


A,R3 


niEC D3FF 


5 03 




XRL 


A. #OFFH 


01EE ceFii 


5 04 




JZ 


STARTS 




505 








OIFO BAOS 


506 




MOV 


R2.«08H 


01 HZ BB02 


5 07 




MOV 


R3> «02H 


01F4 B804 


503 




MOV 


RO, »04H 


01F6 34FC 


509 




CALL 


RESOUT 


01 F8 0449 


51 0 




JMP 


STARTS 




51 1 








01 FA 044D 


512 


START.?: 


..IMP 


START4 




513 





FILEj DRC1P7_P5T 
LOCATION OBJECT 



200 

UEHftPw HEMLETT-Pr-CKARC I 5nat A*r*mbl*r- 
CODE LINE 5QUPCE LIME 



0167237 







51 4 




P«spons« Outpijt 






01 FC 


86FC 


515 


RES OUT : 


JOBF 


RESOUT 






Chsck olut buffer full ^ 




0 1 FE 


9S 


516 




CFL 


FO 










0 1 FF 


FA 


517 




MOV 


A,R2 












02 


5 1 8 




OUT 


DBB, A 






- ' ^ output . Command . . . • 








51 ? 


















C8 


52 0 




DEC 


R3 










02 02 


FB 


52 t 




MOV 


A, R3 










0203 


C60D 


522 
523 




JZ 


RESEND 






Command only 








524 


















86 05 


325 


RE rCNT : 


JOBF 


HESCNT 










0207 


85 


326 




CLP 


FO 










0203 


FO 


527 




MOV 


A>9R0 










0209 


02 


528 




OUT 


DBB . A 






^ output . data..-. 




02 OA 


1 8 


52? 




IHC 


PO 










020B 


EB OE 


53 0 




DJH2 


R3.RESCK1 










020D 


83 


531 


RESEHD : 


RET 












020E 


44 05 


532 


PESCH1 : 


JMP 


PESCNT 














533 




















334 




















335 


; 


input 


coniinand and 


data 








336 




















537 




PO 


r€spon="^ 




ta head address 








538 




j:.?, 


B"tes o+* 


input data 




02t 0 


D6 1 0 


539 


I HP COM ; 


JNIBF 


IHPCOM 










02t 2 


76 1 A 


54 0 




.IF1 


IMPEND 






comming data not a cc-mi&artd 


0214 


22 


541 




IN 


A^DEE 










0215 


AO 


542 




MOV 


»?R0, A 






Stirvre. Data 




021 6 


1 8 


543 




INC 


PO 










021 7 


EB1 0 


544 




DJW2 


R3. IMPCOM 










0219 


83 


545 




PET 












v& 1 n 


BBFF 


546 




MOV 








P3=nffh 




021 C 


83 


547 




PET 








da*- a <■ 3i lur« 








548 


• 


















549 




















550 




















551 


0-* 


respond 


e output rout 


i nig; 








532 




















553 
















V ^ 1 1/ 


F 0 


554 


PES 04 : 


MOV 


A.ePO - 










1 & 


C62F 


555 




JZ 


SDl 






: error m^^Bag^ 








356 




















55r 






A> il-7 














558 




JC 


S 04 END 














359 
















0220 


FO 


560 




MOV 












0221 


03 03 


561 




ADD 


A^ t03H 






I + Device ID command ,i?VTE 


COUNT 






562 
















0223 


AB 


563 


SD2: 


MOV 


R3^ A 










0224 


Brt04 


564 




MOV 


R2>#04H 










0226 


BS25 


565 




MOV 


RO^#SHDMES 










0228 


34FC 


566 




CALL 


PESOUT 






: r^^pons* 








567 
















022ft 


6826 


568 


S04EHD: 


MOV 


P0^#SHDMES+1 








022C 


B040 


569 




MOV 


©RO,#4 0H 






: clear ti4 response HTor ne- t 


da*: a^ 


0Z2E 


83 


370 




PET 
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571 : 

572 : 



022F 


AO U4 


^7TE 
^# -5 


SOI - 




A • # 0 04M 








574 






•J MP 


'5D2 


• % fT> k « O ^ t~ If) M a r\ ^ t 






I-' r V 
































V r o 
















"•77 






o * * n A » 


C o ^ '_r O m ni n Q 








5 f o 












0233 




» -» o 


REi_S4: 








0233 


OO V ^ 

Doa * 


•ce ft 






nuv 






0235 


F 0 


58 1 






MOV 


A » 9P 0 




0236 


F24r 


5S2 






•iB7 


END_^S4 




023S 


C64S 


583 
384 


RESP84: 


•JZ 


F84F AL 


tailed at main loc-r '"'Ttinc. 






585 












023Pi 


F 0 


586 






MOV 


A 9P 0 




023B 


0303 


537 






ADD 


A.. «03H 




023D 


f^6 


383 






MOV 


R3 , A 


EVTE COUNT t'or r^;n,:J 






585 


















Fft4EFF; 




K V 








59 1 












023F 


BA@4 








MOV 


P2 , #©4H 
















OP^TIIIT 


P^jfponss O'j*! 






•CO A 












DOS r 




S34END- 


nu\ 


h 'J t W H 1 J n c *♦ T- 1 






a no 


o ?& 






rani.* 




rftset 34 comm-girid 


0247 


83 


397 


END 34* 


PET 


























3t? 














DDU^ 


£ n fi 


F34FftL: 


MOV 


P3 ^ ♦ 04 


if VLF communication is fsil^ 






ts U 1 






J MP 


r S ^ t PL 


"*nd ^-hafc condition to d3t^ pt** 
















024C 




603 


MATT g4: 








024C 


FD 


604 






MOV 


A.P5 






To53 


o P5 






JNZ 


WAIT^EWD 


K P5 * 0 then ] oo^ S4 bo+'f-ar 


U*^r 


^^^^ 


6 06 






CALL 


RES_S4 


S»nd 84 commsrid 


n?5 1 


6D03 


6 07 






MOV 


P5 .. «C0UMT_P5 


initial P5 • counter 






•I AO 


whIt end 












609 






PET 










c 1 n 

o 1 u 












ft '^•^ll 




1 1 


INIT P: 


MOV 


PC.#P».iPX.ET 




rt «c i* 


6 QC 0 


612 






MOV 


gpo . »OCnH 






1 4AB 








CALL 


P'z 


Call rub^ " r 1 v.'^ r - po».i €. r d « t. « t t 


025rt 


83 


614 






PET 










e.15 
















616 
617 












618 












025B 


BftFE 


619 


BITtEL: 


MOV 


P2.«0FEH 


Pi: Drc-p or C.,.n'.^*»- 1 <2 r M-Mn. 


025D 


FB 


620 






MOV 


A,P3 


Pi* Bit pattern - <-ic*:i-..-e Low * 


025E 


C665 


621 






JZ 


COHO 


^ am : Con^.**^ter* 3 


0260 


FA 


622 






MOV 


A^P2 


1111 0111 B 


0261 


E7 


623 


TUHLP1 : 


PL 


A 




0262 


EB61 


624 






DJNZ 


P3>TUHLF1 




0264 




625 






MOV 


R2, A 




0265 


83 


626 


CONO: 


PET 







627 ! 



0167237 
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623 














629 















630 






Chang<* Tun»»r 








631 














672 




PftSlS 










633 


FO 




Indicate CHb n n ** 1 


Command ■ O"' cojftf^' ^'^^^ ^ 






634 


P2 




C ^ n *"E r t € f *?' I c 








635 


P~ 












636 














637 














638 










0266 


oo«. 1 


639 TUtlER: 


MOV 


RO. tCHAHEL 




0268 


r U 


64 0 




MOV 


A>f?PO : 


Qpn CMT./«r*:*ir number 


026« 


AB 


641 
642 




MOV 


R3 . H 








643 
644 




CALL 


BIT'^EL • 




026C 


6823 


645 




MOV 


PO. #CHAHEL (-S : 


'?R0 — Main Counter 2 bitx 


02ftE 


68 02 


646 




MOV 


P3.*02 : 




54 8F 


647 T1JHLP3: 


CALL 


DA TOUT : 




027*2 


EE70 


648 
649 




D JUZ 


P~.TUh4LP3 




0274 


r U 


650 




MOV 


H.(?RO 


Ht»o**^ ori€ b I *■ in >?P»^ 


0275 


E7 


651 




RL 


A - 




0276 


AO 


652 
653 


• 


1 1 w 


AR 0 . A : 




0277 


C8 


654 




DEC 


PO : 


flP'O — Main Counter- H 


0278 


8808 


655 




Mn V 


P3 . OS : 




027A 




656 


T1JNLP2: 


CALL 


Da TOUT 




027C 


EB7 A 


657 
658 




D jur 


R:3 - TUHLP2 




027E 


18 


659 




IMC 


PO 




027F 


8BD5 


660 




MOV 


P3.»05 








661 


Ti»HtF4 : 


CALL 


DhTOUT 


^Swallow counter 




CTRfi 1 
Ct»Q 1 


662 
663 




D JN2 


R3 .. TUNLP4 




023* 


230A 


664 




MOV 




Load pui5s 


0287 


54A5 


665 

666 






PULSE 




0289 


2301 


667 






A . (ID AT 1*1 ; 


r 1 * J5J.- D 3 *" 5 


023B 


3C 


668 




VIK/W 






023C 


54AE 


669 




CALL 


SELECT : 




028E 


83 


670 




RET 






023F 




671 
672 


DATOUT : 




C t 




02O0 


F 0 


673 




MOV 


A^QPO 




0291 


F7 


674 


CICLEO: 


RLC 


A 




0292 


AO 


675 




MOV 


9R0 A 




02<^3 


2309 


676 




MOV 


A.«DrtT_l 




0295 


3C 


677 




MOVD 


P4,A- 


Data Function r«t Data i 


0296 


F69B 


678 




JC 


DATA1 




0298 


2307 


679 




MOV 


A,#07H 


if output data ir 0 


0251A 


90 


630 
681 




ANLD 


P4*H 


then invert 5 data 
that rs.centrt.« output* d 


02?B 


FA 


682 


DATm : 


MOV 


A,R2 




029C 


39 


683 




OUTL 


PI ..A ; 




02*90 


23FF 


684 




MOV 


A.#OFFH : 





t 

I 
1 



F 
i 

! 
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02?F 39 


685 




OUTL 


PI , A 




686 


; 






02RO ?4A3 


637 




CALL 


CLOCK 




688 


; 






02A2 83 


69? 




PET 






690 








fl?A3 2308 


691 


CLOCK : 


MOV 


A . WCLKDAT 


02A5 3C 


692 


PUL?.E: 


WOVD 


P4,H 


02A6 FA 


693 




nov 


A,P2 


02A7 39 


694 




OUTL 


PI , A 


n?a9 23FF 


695 




MOV 


A.ltOFFH 


02AA 39 


696 




OUTt 


PI , A 




697 








02AB 2307 


698 




MOV 


A, «07H 


02AD 9C 


699 




hHLD 


P4, A 


02AE FA 


700 


SELECT; 


MOV 


A,R2 


02AF 39 


701 




OUTL 


PI ..A 


Q?3a 23FF 


702 




MOV 


A^HOFFH 


02S2 39 


703 




OUTL 


PI . A 




704 




RET 






705 






Pc«M«r . C 3b 1 ^ 


02O4 230C 


706 


pwrOM : 


MOV 


A. #PMRDTl 


02B6 3C 


707 




HOVD 


P4 , H 




708 








0237 5*5B 


709 




CALL 


BIT«.EL 




71 0 




CALL 


SELECT 


02BB 83 


71 1 




PET 


A,<tPWRC>TO 


02BC 23 04 


712 


PKIPOFF • 


MOV 


026E 4486 


713 




JMP 


CONCOM 




714 








U V ^ o u ^ 


715 


CAE^LEA : 


MOV 


A. #ChBL„A 


02C2 4466 


716 
717 




.JMP 


CONCOM 


02C4 230B 


715 


CABLEE: 


MOV 


A , #CABL.B 


Q2C6 44B6 


719 




JMP 


CONCOM 




720 








02C3 230D 


721 


PWFCHK 


MOV 


A,«DETDAT 


02CA 3C 


722 




novo 


P4 ,0 


02CB 54AE 


723 




CALL 


SELECT 


D2CD 33 


:^24 




PET 






725 









Lc«> 



Cloc^ High 

^^Itc*- high 

'-•=.l«c+ high 



check 



Select RF cable A 



r-elect PF cable B 



Errors* 
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1 "3048 










2 jLafft 


Ver .< AKI > 






3 ; 






5 ; 






6 ; 










7 ; 




Drop Processor C 6 042 > 






8 i 

9 ; 




timer interrupt routine. ver 2.2.1 






10 












11 J 




C Hot ver. 3 + 04_An by Hideo S 


higihara 




12 














14 J 










15 ; 










16 


WW 


SWWN' 


% W W S *N \ S W \ "'v \ \ \ \ \ \ S ''^ * \ S \ S W \' , \ S \ S ' ■> S \ \ '\ s \ 


WW's'.W 


\w 


1 7 J 










\\ 


ts , 


W 




- — Register bank 1 




S'v 


19 i 


W 








S'% 


20 J 


S\S\\\W\\X\\\\N\\\\\\\SSS\\N\\* . . ^'/.S\SN\\\\N\\v.\\S\S\ 


WSW'.W 


w\ 


21 , 


W 










22 J 


W 


# 3ff ?^ 


RO I Working rcsister. 






23 


s\ 








w 


24 


s\ 




f?i J Working rssister. 


***** 


w 


25 


•SN 








w 


26 


! S". 




K*. J Pat-'d t Dix. > coun^-er , 


***** 


w 


27 


f Vs 








w 


28 


: W 




R3 ; Transmit or receive da^a buTf er . 






29 


fSN 








w 


30 


fNN 




R4 ; Current access drop «ap address. 




w 


31 


: w 








w 


32 






R5 ! Current access device map address 






33 


;S\ 








* 


34 






R6 i VLF flags. 


9|cift 5*f 




35 


iSN 








w 


36 


;\\ 




<bitO> » Error counter 0, 




w 


37 


fSN 










38 


;SN 




<bit*1 > « Error counter 1 . 




\s 


39 


iSN 










40 


JSN 




<bit2> * Error counter 2. 




w 


41 


fN\ 








w 


42 


f 




<bit3>- » Ho used. 






43 


; w 








w 


44 


; w 




^bit4 ) » Ho used. 






45 


;N\ 








w 


46 


:N\ 




Cbit5> = No used. 




w 


47 


; ss 










48 


fSN 




<bit6> » RCK flag. 




w 


49 ;N\ 










50 ;SN 




<bit7> * No used. 




w 


51 ;SN 










52 ;SN 




R7 ; Polling flag 




NS 


53 ;SN 








w 


54 ;SN 




<bitO> « Return wait flag. 




w 


55 ;SN 








w 


56 


1 w 




<bit1> « No request flag. 




\s 


57 ;SS 








w 



I 

it 



i 

f 
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58 






<b:t2 > 


« Only 04 flag. \N 




59 








\ *\ 




60 


;NS 






« Ho us-^d. \S 




61 


JSS 






W 




62 


;SS 




Cbit4> 


« R,R or priority f 1 5ig< d«v ice > . \N 




63 


?\s 






W 




64 


;NN 




Cbit.5> 


» R,R or priority flag-: drop >. 




65 


;NS 






\S 




66 






<bit6> 


■ First drop r«l«ct flag. \S 




67 


;NS 






\S 




68 


i\\ 




<bit7> 


« Response flag. NN 




69 








S\ 




70 






'\ \ \ *% *%*■.'. \ \ ^ . \ \ \ *> *N * * ' . * . *\ \ * , *'.**. . \*% \*\ \ 




71 


; 










72 












73 




ORG 


07H 






f # 


i 










r 3 


;33333333333333333:333333333333CttCtCCCCLCCCCCCrCttCCC£CCtE:i:CCICC 




76 


; 1 1 1 1 M M 1 M n 1 1 1 1 t 1 i i 1 n 1 M 1 1 I M 1 1 1 M 1 M t 1 i M 1 M 1 1 i t 1 i 1 1 t 1 1 1 M i i t 




77 


; 










78 


J 




TIMER INTERRUPT ROUTINE. 




79 












30 


; 1 1 i M 1 1 


1 f t 11 1 1 


1 t U 1 It t 11 1 


1 I 1 M 11 1 1 i t 1 It 1 1 1 M 1 M 1 t i M 1 1 i 1 i M It M M 




81 










6400 


82 






JMP 


NET IT 




83 


§ 










84 


; 333333333333>33333333333333333CCtCtCC:CCt:CCC:CEi:CCCCCCCCC£CC:tCCC 




35 












36 












87 


; 




















<0024> 


39 


SDMSCK 


EQU 


24H 


:Submassagc for device response. 




90 








< Command only , WR or RD data. > 




91 


; 








<0025> 


92 


SDMSGH 


EQU 


25H 


J 04 corsraand buffer C ID.^ 




93 












94 










<C026> 


95 


SDMSCl 


EOU 


26H 


: 04 command buffer bvte count . j 




96 


* 










97 










<002?> 


98 


SDnSGC 


EQU 


27M 


; 04 cowiijand buffer • command. 




99 
1 00 


t 








<0031 > 


1 01 




EQU 


31H 


jDr-op polling map » I* . ^ 




) 02 












1 03 










<003€^V 


1 04 


DRMAPS 


EQU 


36H 


:C>»OD polling map • 2.5 




1 05 


J 










t 06 










<0037^ 


107 


DRMAPH 


EQU 


37H 


; Drop polling map •* 2,H > 




1 08 












1 09 










<0D38;> 


1 1 0 


Dvni 0 


EQU 


38H 


J Device polling map C 1.0,0 i 




1 1 1 












1 12 










<003D> 


1 13 


HVMt 1 


EQU 


3DH 


r Device polling map *' 1,1.0 ) 




1 14 











206 

FILE! AKIiSHICI HEWLETT-PACKARD: 8048 ftsserobl^ 
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0167237 



115 ; 

<0042> 1 16 DVM12 

n? ; 
118 ; 

<0047> I 1? DVMt3 

120 ; 

121 ; 

<004C> 122 DVM14 

123 J 

124 ; 

<005t > 123 DVMI5 

126 1 

127 : 

<0 056> 123 RE84H 



EQU 
ECJU 
EQU 
EQU 
EQU 
EQU 
EQU 



42H 



47H 



4CH 



31H 



129 } 

130 ; 

<0 057> 131 RES41 EQU 57H 

132 J 

133 ; 

<005S> 134 ftE34C EQU 53H 

135 ; 

136 ; 

<0 05D> 137 TXBUF EQU SDH 

138 } 

139 } 

<0 05E> 140 DEMftPO EQU 5EH 

141 J 

142 ; 

<0065> 143 DENftPr EQU 65H 

144 ; 

145 ; 

<0067> 146 DEMAPH EQU 67H 

147 ; 

148 J 

<0068> 149 LAV1 EQU 63H 

150 ; 

151 J 

<0069> 152 ANSPAR EQU 69H 

153 ; 

154 ; 

<006A> 155 POLIHG EQU 6AH 

156 ; 

157 ; 

<0 06E> 158 CNTBY EQU 6BH 

159 ; 

160 ; 

<0 06C> 161 SftVDRP EQU 6CH 

162 ; 

163 ; 

164 ; 

165 ; 

166 i 

167 ORG 

168 ; 

^ |ttttl«ll*inHltHNHi*MNHHMMllM«MV 



;D€vic« polling map 1,2.0 i 

;Devic€ polling map t,3.0 

:D«vic« polling map K 1.4.0 > 

iD*vic« polling map < t-5.0 j 

:84 comm^snd buffer • ID. J 

;S4 command buffer byte count. ^ 

J 34 command buffer c dsta 0 ,' 1 

; TransmisEiv^e data buffer, 

; Device palling map < 2.N.0 ). 

I Device polling map < 2.N.7 . 

; Dew ice polling aap < 2.N.H >. 

; Indirect addressing data buffer^ 

: Par itv flag . 



: Current access device 5^ drop 
number set buffer. 

:E.ute counter for Rx or Tx . 



;Drop number sav^ buffer. 



300H 



FILEt AKItSHICI 
LOCPTION OBJECT CODE 

0300 2F 

0301 D5 

0302 0305 
0304 B3 
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LINE SOURCE LINE 
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0305 25Z7292BZD 



030D 3537393B3D 



0315 454749464D 



031 D 5557595B5D 



0325 



0327 64E3 



0329 64B5 



0328 64FE 



032D 64e5 



SEL 

ADD 
JMPP 



INDIRECT ADDRESSING ROUTINE. ****!**:**)*(«****»fcMi**t* 
A,R7 Jumping addrers set. 

RBI ;R€gift€r bank change. 

: Indirect addressing jump. 



A^WHEGIH 
9A 



NEGIH: DB 



DB 



DB 



DB 



INDIRECT ADDRESSING TABLE. 



AO, A1, A2. A3, A4. A5, A6. A7 



AS, B?,81 O.Cn .C12.C13,Cl4,Ct5 



C 1 6 . C I 7 . C 1 S . CI 9 , DZ 0 . D2 1 > D22 . D2: 



D24 , D25 . D26 . D2r , D23 , E29 . E30 . F3 I 



172 

173 ; 

174 HETIT: XCM 

175 ; 
176 
177 i 
178 
179 

180 ; 

181 ; 

183 ; 

1 04 ; 

135 ; 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
21 0 
21 I 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 



1 i M M 11 I I I I t i M I I I I It I I I M I M I N M I 1 I I t I M I M M M ) I M t 1 I I M } I i 
t$ttSttS*SS JUMP TABLE FOR TIMER INTERRUPT. SSSSSSSSSSSS 

< I N r E ^^ > 



A2: 
A3: 

r ! 

; I 
« I 

A4: 



JMP CPCMO 

I L.No 423 3 - 
JMP DWBO 

C L.No 519 3 
JMP' MIOO :t»23 

C L.No 456 3 
OMP PALBO ;C#33 

C L.No 556 3 
^IMP HTM I NT ;C*43 

C L.No 355 3 



Conditional poll command 
set St start bit Tx routine 



Tr ansma ss i N'C data Tv 
routine . 



Message indicator bit Tx 
routine . 



Last bit of t r ansmissi \'*e 
data Tx routine, 



Drop select- ^. start bit T» 
routine , 
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HEULETT-PftCKftRD: 8048 Assembler 
SOURCE LINE 



FILEt AKirSHICI 

LOCATION OBJECT CODE LINE 







229 


; 1 


032F 


841 A 


230 


AS 






231 


; i 






232 


' I 






233 


/ 1 


0331 


841 1 


234 


A6 






235 


' 1 






236 


} 1 






237 


i 1 


0333 


8439 


238 


A7 






239 


; 1 






24 0 


1 1 






24 1 


} j 


0335 


8422 


242 


A8 






243 


; 1 






244 


; f 






245 


* I 


0337 


C47F 


246 


B9 






247 


f 1 






248 


# i 






249 


' 1 


0339 


A4£d 


25 0 


B1 






251 


S 1 






252 


* I 






253 


* j 


033B 


843E 


254 


CI 






255 








256 


} 1 






257 


' 1 


033D 


84BB 


258 


CI 






259 


f I 






26 0 


* \ 






261 


' 1 


033F 


8498 


262 


C 1 






263 


/ 1 






264 


; 1 






265 


> 1 


0341 


84A2 


266 


C I 






267 


' * 






268 








269 




0343 


84DE 


27 0 


CI 






271 








272 


J \ 






273 




0345 


A4AE 


274 


CI 






275 








276 








277 


^ 1 


0347 


A43A 


273 


CI 






279 








230 


* 1 






281 


/ 1 


0349 


A4BE 


282 


CI 






283 


/ f 






284 


} f 






285 


1 1 



JMP PARBT .:C#5: 



: Paritv bit Tx routine. 



Stop bit Tx routine. CI > 



ACK receive. ckeck 
routine . < 1 > 



RCK receive 5* check 
routine . 



ACK check 4 . 

^disposal of 04 command. > 



04 command data Tx . 

C disposal cf 04 command. *• 



! Start bit Tx . 

< Rx routine . *> 

i Par 1 ty bit Rx . 

< Rx routine . > 



Start bit erase. 

Rx routine . > 



: Receivable data Px. 
< Rx rout i ne . > 



: ACK bit Tx . C 1 ) 

< Rx rout 1 ne . > 



: Stop bit T>^ 6. 

continue 34 command data R 



: HCK Tx . 

<Rx routine . ) 



I Stop bit Tx 7. 

continue 04 command data R 



C L.No 604 3 
JMP STOPO ;C#63 

t L.No 585 1 
JMP ACK1 ;C*»7a 

C L.No 655 3 
JMP RCK :r#a3 

E L.No 624 3 
JMP ACK4 it #9 3 

C L.No 1456 3 
0: JMP COM04D ;C#»03 

C L.No 1241 3 
1: JMP KEYDAY :C»113 

I L.No 740 3 
2: JMP PALK :C*123 

C L.No 814 3 
3i JMP RSTAT ;C«I33 

I L.No 760 3 
t JMP PSSET ;C#14a 

t L.No 730 3 
5: JMP ACKOT :C#153 

C L.No 355 3 
: JMP STGN84 ;C#163 

C L.No t137 3 
f JMP HCKOT :C«173 

C L.No 999 3 
Si JMP STGN04 iE#!33 

t L.No 1137 3 
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034B 




286 


CI 9 : 






ACK3 








i 1 














, 1 
' 1 


L L 




1 393 3 








/ 1 












290 


D20 J 


JflP 




COM 04 








1 1 














i I 


I L 1 


No 


1215 3 






& 7^ 


» 1 














DZt : 


Jfir 




STER84 








i 1 












296 


i 1 


i L. 


No 


922 3 






297 


; 1 










84F8 


298 


D22 : 






STER04 






299 


; 1 












300 


; i 


I L. 


No 


900 3 






301 


i t 








0353 


A49A 


302 


D23: 


JflP 




STCR84 






303 


; 1 












3 04 


; 1 


C L . 


No 


1110 3 






305 


$ 1 








0355 


A424 


306 


024 ; 


JflP 




STGR04 






307 


; 1 












306 


: 1 


C L. 


No 


965 3 






309 


; 1 








0357 


84EC 


3 \ 0 


D25 : 


JMP 




REPRX 






31 1 


; i 












312 


; { 


C L. 


No 


878 3 






31 3 


; 1 








0359 


A459 


3M 


D26 : 


JMP 




LCIN 






315 


; t 












31 6 


J 1 


C L. 


No 


1 038 3 






317 


; 1 








0356 


E434 


31 3 


027 : 


JMP 




IDLINT 






319 


; 1 












320 


; 1 


£ L. 


Ho 


1684 3 






1 


; t 










E4 1 6 


322 


D28 : 


JflP 




DSCF84 








; 1 












Ji24 


: 1 


C L . 


No 


1629 3 






3Z5 


' 1 








0>5r 


E4i 1 


326 


E29 : 


JMP 




DSF04C 






327 


: 1 














: 1 


C L. 


Ho 


1765 3 






329 


; i 








u*ro t 






E3C: 


JMP 




NDPS04 






33 1 


; 1 












332 


; 1 


C L. 


No 


1713 3 






333 


; 1 








0363 


64CE 


334 


F3I ! 


JMP 




SMLIHC 






335 


i 1 












336 


; 1 


C L, 


No 


492 3 






337 


; 1 












338 


; 1 












339 


; \ssst 








34 0 


; 1 












341 


' 1 M M 1 1 1 1 II 1 1 M 1 1 1 1 M n 






342 











: C*193 



J C#203 



;C#213 



; C«233 



? CI1243 



:C*253 



: E«263 



: C«273 



; E»2SJ 



; C*293 



: Ct30] 



ACK check 3. 

<R-< routine. 



Start bit Tx . 

< 04 command . 



Stop bit Tx 3, 

disposal of 84 com error . 



Stop bit Tx 2. 

disposal of 04 com error. 



Stop bit Tfi 5. 

84 con all ok & end. 



Stop bit T>f 4. 

04 com all ok J, end. 



Stop bit Tx 1 . 
challenge once more. 



Last character indicator 
check . 



Wait routine for 34 com. 
< No 1 > 



Drop scan for 84 command. 
Drop scan for 04 command. 
Changing opreation to 34. 



; C«31 3 : Life sample . 
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LOCATION OBJECT CODE LINE SOURCE LINE 







TAT 




■ • •/ »f •/ •/ -J* V • J • ^ V W • f V "/•'•* • 










344 


;« 








J/ 






345 


; 


CONDITlONftL-POLL . COHD ITIOMftL-POLL . COHDITI OHAL-POLL , 






346 
















347 










■*•••••****' *'"^ *"********'**"*'********* **'"*'* 






348 


1 














349 


t 














35 0 


* 














351 




< 


DROP SELECT 


S. START BIT SET, > 






352 










#A4 






353 
















354 

•9mm 


J 










0365 


0 0 


356 


MTMI NT ! 


HOP 






Detect service request 


0366 


266C 


r 




JNTO 


ETDSR 






358 
359 










from SPU . 








* 














u 


* 








1 bit time counter s-et S» start. 


0363 


D40B 


1 




CALL 


TSET1 




036A 


6489 


362 


NO I nHr' 


JMP 


DVMNS 




< no request ' > 














J 


















C request ! > 


036C 


D40B 






CALL 


TSET 1 




1 bit time counter ?et Sr start. 








* 










03 SE 


8831 


-J ^ -» 




MOV 


RO,#DRMAPO 


; D*"Op map set or not- . 


0370 


FO 


368 




MOV 


A, <?R0 






0371 


726A 


369 




JB3 


HOTMAP 










O r U 


* 










0373 


F4B6 


TfT 1 




CALL 


DEVCH 




Changing the device map. 






■P r «c 


* 










0375 


BD5E 


r. O 




MOV 


R5, #DEMA^O 




First de-.'ice select. 






374 


* 














375 


* 










0377 


FD 


376 


OMSRE t 


MOV 


A,R5 




Next device select. 


0378 


A8 






MOV 


RO , A 






0379 


FO 


378 




MOV 


A,eRO 






037A 


B867 


379 




MOV 


RC, UDEMAPH 




Device map l ^et or not 


037C 


AO 


rt 

3o u 




MOV 


9R0^ A 






037D 


D3FF 


331 




XRL 


A , « OFFH 






037F 


C639 


382 




JZ 


DVMNS 










383 
















384 










< JCt » > 


038 1 








CALL 


PARCLL 




Paritv flag ciear 






336 










VLF f 1 ags clear , 


0383 


D4 1 4 


**o ^ 




CALL 


VLFOO 




Start bit "O'^ set . 


















U <2 9 3 


230 0 


389 




MOV 


A,«0 




:*.-*^HEXT CCPCM03*** 


0387 


C4EF 


330 




JMP 


JMPR 


;RETP. 






391 
















392 










Ho request or not set. * * 


0389 


FF 


393 


DVMNS : 


MOV 


A,R7 




;Drop scan flag set. 


03dA 


4302 


394 




ORL 


A,*02H 




03SC 


AF 


395 




MOV 


R7,A 










396 












03SD 


B4FF 


397 




CALL 


BCHT8C 




I 04 command set or not ? 


038F 


F293 


398 




UB7 


SF04C) 






039 1 


C4F2 


399 




JMP 


NTDRP 




i»; Hot set * > 



FILE: AKIiSHICI 
LOCPTION OBJECT CODE 



0393 FF 

0394 4304 

0396 AF 

0397 E459 
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0399 58 



039A F8 
039B 3D 



039C D4 0B 



039E 
03A0 
03A1 
03A2 
03A4 
03ft5 
03A7 
03«8 



2399 

A3 

A9 

B867 
FO 

53 OF 
49 

BS5D 
AO 



03hB B368 
03At> B007 

03AF D4 14 

03B1 2302 
03B3 C4EF 



400 ; 
40t ; 

402 SF04t>; 
403 
404 
405 
406 ; 
4 07 
403 
4 09 
41 0 
41 1 
412 
413 
414 
415 
416 
417 ; I 
413 CPCOM: 
419 ; f 
420 
42t 
422 
423 
424 CPCnO: 
425 

426 ; 

427 r 
423 
429 ; 
430 
431 
*»32 

4 33 
434 
435 
436 
437 
476 
439 ; 
440 
441 
442 ; 
443 
444 ; 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 



MOV 
ORL 
MOV 
JMP 



A,R7 
A. t04H 
R7, A 
INT04S 



Disposal of 04 coniBiancJ . 
**'*NEXT I COM 041* ** 



» M K M M t| t 



CONDITIONAL POLL COMMAHD TET SThRT BIT SET. 



H I I I i I t II I I I I I i M I i I I I I I I I I [ I ; I I I I I M I 1 M I I I I I i I f I I I I M I) I I M ( I i 



DB 



5SH 



n I I 1 i I I M M M I I i M I I M M I [ 1! I 1 I I I I I I I I I I M n I M m 11 I M 1 n I M I 



! ! 



MOV 
MOVD 



A,R0 
P5, A 



:St*rt bit trans. 



CALL 

MOV 

MOVP 

MOV 

MOV 

MOV 

ANL 

ORL 

MOV 

MOV 

MOV 
MOV 

CALL 

MOV 
JMP 



TSETl 

A.«cpcon 
A,eA 

Rl , A 

RO,#DEMAPH 
A.9RD 
A.#OFH 
A, R1 

RO, #TXBUF 
<?P0. A 

R0,#Li^V1 
eRO . #7 

VLFOO 

A, US . 
JMPP- 



:1 bit tin 



counter set start. 



;Conditional poll command rst . 
:C Tranrmisrsi v€ data s«t. ^ 

:C#TXBUF3 ' condatienal poll 

', command + de\MC« addrts^s. 



: Indirect addr»«5ina buff»r 

:MI bit "0'* r*t. 

; *«**HEXT CNI00 3 
:PETR. 

t II It It () t> *t H H II tl « W « M tl tt II » U H II » »l II II H M II It It t< 



MESSAGE INDICATOR BIT Tx 
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FILE: AKItSHIGI HEWLETT-PftCKftPD : 

LOCATION OBJECT CODE LINE SOURCE LINE 



035? F8 
03B6 3D 



03R7 D40F 

03B9 BS5D 
03BB FO 
G38C 67 
03BD fiB 
G3BE F6C4 

03CO D4t4 



03C2 64C3 
03C4 D429 

03CS D4IB 

03CS BA07 

03CA 23 IF 
03CC C4EF 



03CE 00 
03CF 36D9 

fl3D1 D4 0F 

03D3 FE 
03D4 431 0 
O^Ck? AE 
C3Dr 64DF 

03D9 D40F 

03DB FE 
03DC 53EF 
03DE AE 

03DF 2301 
03E1 C4EF 



457 MlOn: 
458 

459 ; 

460 ; 
461 
462 : 
463 
464 
465 
466 
467 
468 ; 
469 
47 0 ; 
471 ; 
472 

473 ; 

474 VLFD1 : 

475 ; 

476 ; 
477 

478 ; 

479 MIOOE: 

480 ; 
481 
482 

483 ; 

484 ; 
485 



MOV 

novD 



8048 Assembler 



A^RO 
P5, A 



iMI bit trans. 



CALL 

WOV 
MOV 
RRC 
MOV 
4C 

CALL 



JMP 
CALL 

CALL 
MOV 

Hov 

JMP 



TSET05 

RO/ HTXBUF 

A,9P0 

A 

R3,A 
VLFD1 

VLFOO 



MIOOE 
PALAN 

VLF01 
R2^#07H 

A, #31 

vJMPR 



; t bit tim^ counter ret « start. 
zA' — CTKBUF3 
; Rotate right. 
:Cy=l 

:<C*rrv « 0) 

Parity analyse. 
: Trans-missive data « '1' set. 
;Bit counter set. 

";i»^*HEXT CSWLIKG3*** *- 4 !Lt>^ 

;RErR. 



436 










437 










488 






< LIFE 


SAMPLE . J 

*F31 












491 










492 
493 


SMLINC: 


NOP 




;«xist the bad Device on 


494 
495 
496 




JTO 


SMLOK 


i this cable ? 




CALL 


TSET05 


;< Error ! 5 


497 








HaH bit tiifie counter =et 


498 




HOV 


A,R6 


• start. 


4 99 




DRL 


A,»1 OH 




500 




MOV 


R6. A 




501 




JMP 


DUBOJP 




502 










503 


SMLOK : 


CALL 


TSET05 


;<0k \y 


504 


; 






Half bit time counter ^et ?. 


505 




MOV 


A.R6 


f tart . 


506 




ANL 


A,#0EFH 




507 




MOV 


R6,A 




508 










509 


DWBOJPt 


MOV 


A,«1 


51 0 




JMP 


JMPR 


RETR . 


51 1 










512 
513 


, M H M M H M 




t««*MHMHMHMMlllfMH 
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FILE! AKItSHlGI 
tOCPTlON OB*iECT 



HEWLETT-FACKaRD : 
CODE LINE SOUPCE LINE 



514 
515 
516 
517 



S048 Afr<smbl«r 



03E3 F8 
03H4 3D 



03E5 D4 0B 



03E7 
03E8 
03E9 
03EA 

03EC 

03EE 

03F0 

03F2 

03P4 

03F6 
C3F3 



FB 
67 
AB 

F6F0 
D414 
64F4 
D429 

D4ie 

EAFA 

2303 
C4EF 



03Fft 2301 
03FC C4EF 



S BIT DATh T>;. 



#1:^1 



tt N *l It H * 



• H H ft H « It f 



I H H H !• H H •* ' 



518 

519 ; 

520 DWBOi 
521 

522 ; 

523 ; 
524 
525 ; 
526 
527 
528 
529 
530 ; 
531 
532 ; 
333 
534 
535 VLFD2: 
536 
537 
533 
539 DWBOCi 
54 0 
541 

542 

543 ; 

544 ; 

545 DMBOE: 
546 

547 
548 
549 
550 
551 
552 
553 



MOV 
MOVD 



P5,A 



t Tr ansmi ss 1 v<5 data trans. 



CALL 
nov 

RRC 
MOV 
JC 

CALL 

JMP 

CALL 

CALL 

DUNZ 

NOV 
JMP 



MOV 
JMP 



TSE71 

A,R3 
A 

R3,A 
VLFD2 

•VLFOO 

DblBOC 

PALAH 

VLFO 1 

R2,DU80E 

A,«3 
JMPR 



A,«l 
JMPR 



;1 bi^t time counter let & start, 
; Pot ate right. 

:Cv « 1 ? 

jNe^ct transmiisi vc data « '0' set. 



^Next transmissx^e data « 

rParitu flag set. 

: Transom issi we data end 

C end .' y 
i-***NEXT CPALAN:**'*' 
:RETR. 

not end * > 
. -I.***! HEXT I DWBO 3 *** 
:RETR. 



1 ' set . 



< LAST C'ATA Tx. 







554 














555 














556 










03FE 


F8 


557 


PALBO: 


MOV 


A,RO 


:La5t data trans. 


03FF 


3D 


558 




MOVD 


P5, A 








559 














560 










0400 


D40B 


561 




CALL 


TSET1 


jl bit time counter set 5f start. 






562 










04 02 


B869 


563 




MOV 


RO,*ANSPAP 




04 04 


FO 


564 




MOV 


A, SRO 


:Parity flaa chec'- . 


04 05 


120B 


565 




JBO 


EVNST 






566 


» 








04 07 


D414 


567 




CALL 


VLFOO 


J < Ev'en ! > 






568 








Parity bit ^'n- set. 


04 09 


840D 


569 




JMP 


PBSED 





*A3 



570 ; 



FILE: AKIiSHIGI 
LOCRTION OBJECT 
04 OB D4IB 



040D 2305 
040F C4EF 
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HEWLETT-PACKARD! 8 048 Assembler 
CODE LINE SOURCE LINE 

CALL VLF01 



0167237 



0411 F8 

0412 3D 



0413 D40F 

0415 B868 
D4I7 FO 
0418 C4EF 



041 A F8 
041 B 3D 



041 C D4 0F 
041E 2308 
0420 C4EF 



0422 00 

0423 362D 



571 EVHSTi 

572 ; 

573 ; 

574 PBSEDr 
575 

576 
577 
578 
579 
580 
581 
582 
583 
584 
535 
586 STOPO.' 
587 

588 I 

589 J 
590 
591 ; 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
603 
604 
605 PARBT: 
606 

607 ; 

608 ; 
609 
61 0 ; 
61 1 
612 ; 
613 

614 ; 

615 ; 

616 ; 

617 ; 
618 

619 ; 

620 ; 

621 ; 
622 

623 ; 

624 ; 

625 RCK: 
626 

S27 J 



MOV 
JMP 



MOV 
MOVD 



CALL 

MOV 
MOV 
JMP 



MOV 
MOVD 



CALL 

MOV 

JMP 



NOP 
JTO 



i< Odd » > 
Parity bit " 1 ' 



A,«5 

JMPR 



;*»«*HEXT EMTMIHT3*** 
; PETR . 



STOP BIT Tx. 



#A6 



A,RO 
P5,A 



TSET05 

R0,«LAV1 

A,8R0 

JMPR 



;Stop bit trans. 

jH*If bit time counter set -& 

J Indirect addressing. 
;***HEXT < — CLAVn*** 
;RETR. 



start . 



PARITY BIT Tx. 



«tlltHMMHnMi(HWttt)MWHH»Mt 



#A5 

* It H It H 



A,RO 
P5> A 



TSET05 

A,«S 

JMPR 



.-Parity bit trans. 

;Hal'r bit time counter set 5: 

: Indirect addressing. 
****NEKT ERCKO**^' 
:RETR. 



RCVr CHECK. 



«A3 



SPCEI 



!RCK bit detect. 
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FILE: AKIrSHIGI HEWLETT-PaCKURD ^ 804S fts*«ftbi«r 

LOCATIOK OBJECT CODE LINE SOURCE LINE 











;Hair bit tiiii« counter set 




start , 


0425 D4 0F 


629 


rai I 


TSET 05 


t 




630 ; 












0427 FE 


631 


HOV 


n / KO 






0428 4340 


632 


not 
OrL 


A 11 li flU 


; < OK ' . > 






042A AE 


633 


nov 


R6. A 








0425 8433 


634 


uriP 


RCKE 


} 








635 ; 






< Error ! ) 




start . 




636 SPCEl ; 

637 ; 


CALL 


TSET 05 


;Hair bit tiii»€ counter set 




042F FE 


638 


rtov 


A, R6 


J KvIn t 1 «9 sex > 






0430 53BF 


639 


ANL 


A, #OBFH 








0432 AE 


V 


nov 


R6 / A 










641 J 






; Stop bit " 1 - S€:t . 






0433 D41B 


642 RCKE: 

643 i 


CALL 


VLFOl 






0435 2306 


644 


MOV 


M , #6 


; K V n t /s 1 L'?I'JrVJ'^^''^ 






0437 C4EF 


645 

646 ; 

647 ; 


JMP 


JMPR 










648 ; 




























65 0 J 














651 ; 




< ACK 


CHECK . > 








652 ; 










4IA7 




653 .•»♦"••••♦•••* 














654 ; 

655 I 












0439 00 


656 ACK1 : 


HOP 










043ft 2647 


657 


JNTO 




, .*>f^\^ Urn, t ^ M 








658 ; 

659 ; 
























043C D4 0F 


66 0 
661 ; 


CALL 


TSET 05 


jM-Sit D 1 1 ^ 2 nc counx-cr sev 


9- 


SF t *r ^ . 


043E FE 


662 


MOV 


A, R6 


; RCK tlaa check ' 






043F D26ft 


663 
664 J 


086 


RCKEND 








0441 B4FF 


665 ERRCKT : 


CALL 


BCNTBC 


; *' PCK error ' > 






0443 F28C 


666 


JB7 


OP04ST 


• 






0445 C4AF 


667 
668 ; 


JMP 


D I SEND 


; < EP > 






0447 D4 0F 


669 CnCHK4 : 


CALL 


TSET 05 


;Half bi*r t i *e counter set 






0449 FE 


670 


HOV 










044A 924E 


671 


JB4 


^BERS^^ 








044C 844 1 


672 




ERRCKT 










673 ; 

674 ABIRSP! 












044E B867 


MOV 


RO.tDEMAPrf 


J make error wesrage < 04 j . 






0430 FO 


675 












0451 5307 


676 




A/*07n 








0453 E7 


677 




Al 








0434 E7 


678 












0455 E7 


679 


rRL*. 


A3 








0456 A9 


680 


«ev! 










0457 6837 


681 


MOV' 










0459 FO 


682 


HOV 


;^,#07fl 








045A 5307 


683 


AHL 








045C 49 


684 


ORL 


A,R1« 









FILE! AKifSHICI 
LOCfiTION OBJECT CODE LINE 
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HEWLETT-PACKrtPO; 8048 AsS'Smbl^r 



0167237 



30UPCE LINE 



045D B856 
04 3F ftO 
0460 B8S8 
0462 B004 
0464 B857 
0466 BOOO 
0469 8441 



046A D422 



046C 
046E 
046F 
0471 
0472 
0473 
0474 
0475 
0477 
0478 
047A 
047B 
047D 



B867 
FO 

5307 

E7 

E7 

E7 

ft9 

B837 
FO 

5307 
45 

B86fl 
AO 



047E B868 
0480 BOOO 
0482 B86B 
0484 BOOO 

048d 041 4 

0488 23 OB 

048A C4EF 

04SC E459 



nov 

ttOV 

wov 

HOV 

jttP 



CALL 
MOV 

rtov 

AHL 

RL 

RL 

RL 

MOV 

MOV 

MOV 

AHL 

ORL 

MOV 

MOV 

MOV 
MOV 
MOV 
MOV 

CALL 

MOV 

JMP 

JMP 



R0,#RE84H'- 

R0,*RE84Cf 
9R0,«04H 
R0.«RE841 
eRO^HOK 
ERRCKT 



048E F8 



685 

636 
637 
688 
68? 
690 
691 

692 ; 

693 } 

694 RCKEND! 

695 ; 

696 ; 
697 
698 
699 
700 
701 
7 02 
703 
7 04 
705 
706 
707 
708 
709 
710 i 
7! 1 
712 
713 
714 
715 ; 
716 
717 ; 
718 
719 ; 
720 

721 ; 

722 DP04ST : 

723 ; 

724 : 

725 ; 

726 : 
727 
728 
729 : 

73 0 ; 

731 ; 

732 ; 

733 ; 

734 ; 

735 ; 

736 ; 

737 ; 

738 

739 ; 

74 0 I . . 

74 T KEYDAY: MOV A,RO 



PARCLL 

RO,#DEIiAPH 
A,9R0 
A , « 07H 
A 
A 
A 

Rl . A 

R0.#DRMAPH 
A,0RO 
A,#07H 
A,R1 

R0,«POLIHG 
8R0, A 

R0,#LAV1 
9R0,«0H 
RO,#CHTBY 
@RO,«0H 

VLFOO 

A,«1 1 

JMPR 

IHT04S 



< ACK Ct P.Cy ok I J 
jParity flag clear 

«t VLF Flags clear. 

Make address bvts of ?4 command. 

tItPOLIHGD drop number upper 

5 bit. > + device address < lower 
3 bit >, 



;84 coBifnand flag set. 
:Bvt€ counter clear. 



•Start bit "0- set. 

; C Advance ' '> 

* H E X T t KE VD A Y 3 -* *^ 
:RETR. 

: Disposal of 04 command. 



te 



:?4COM-84COM-S4C0M-$4CDl"-S4C0M-34rOM-3l4COM-S4COM-34COM *-* 

■4 

DISPOSAL GF 64 COMMAND. * 

-V 

84C0M-84COM-84COM-S4C0M-S4C0M-34COM-34COM-S4COM-34C0H *■ 



T tf M M » (• •* ** tt «l H It If (I )t M H H n If tt II II H II f 



< START BIT y-< < Rx ROUTIHE. > 



#C1 1 



FlLEt AKI:SHIGI 
tOCATION OBJECT 
048F 3D 

049 0 D4 0B 

0492 D4 1B 

0494 23 OD 
0496 C4EF 
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HEULETT-FPCKARD: 8048 ftsff^-mblftr 



0167237 



CQDE^ LINE 



0498 F3 

0499 3D 



049ft D40F 

049C BA08 

049E 230E 
04ftO C4EF 



04fk2 00 
04A3 



04A5 D4 0B 



04A7 
04A9 



F431 
84B1 



04AB D4DB 



04AD 
04AF 



D429 
F42B 



04G1 EAB7 



742 
743 ; 
744 
745 
746 ; 
747 
748 ; 
749 
75 0 
751 ; 
752 
753 
754 
735 
756 
757 
738 
759 
760 
761 RSTAT 
762 

763 ; 

764 ; 
765 
766 ; 
767 
768 ; 
769 
770 
"71 } 

772 ; 

773 ; 
774 
775 ; 
^7-6 ; 

777 ; 

778 : 

779 ; 
730 ; 

781 RBSET: 

732 

783 : 

734 : 

785 ; 

736 

737 ; 

738 

739 

79 0 ; 

791 VDATIl 

792 ; 
793 
794 

795 } 

796 CHTDH: 

797 ; 

798 ; 



SOURCE LINE 

novo P5,A 



; Start bit trans. 



CALL 
CALL 
MOV 



TSETl 

VLFO! 

A,#)3 
JMPR 



;1 bit tim« counter s«t ^ 

;Start bit reset rtb "1" 

t^^^HEXT CRSTAT3**-* 
;RETR. 



start . 
^et . 



M H n n w » 



START BIT ERASE.* Ry ROUTINE. 



tHMMMHUH 



#C 1 3 



MOV 
MOVD 



A,RO 
P3, A 



: Start bit clear. 



CALL 

MOV 

MOV 
JMP 

MMMMHMItNMHMHMWMHr 



TSET05 
R2,#08H 

A , « 1 4 

JMPR 

• MNHH)IMHMMMP 



;Half bit time counter s^et 
;Bit count'»r set, 

;***HEXT crbset:*** 

; RETP . 



DATA Rx ^ Rx ROUTINE. > 



#CI4 



NOP 

JNTO 



VDATI 1- 



:Rec€3ved data is 
" 0 " or - 1 - 



CALL 

CALL 
JMP 

CALL 

CALL 
CALL 

DJN2 



TSETl 

VLFIO 
CNTDN 

TSETl 

PALAN 
VLFIl 

R2,SETRB 



;1 bit tints counts 
Data = "0". 



ff-art . 



< Data » " 1 . ) 
:1 bit time counter ~€:t 5t 

; Parity flag set. 



: Receive end or not ^ 
< Receive end t ) 



art . 



218 



01 67237 



FlUEt ttKlfSHICI 
LOCATION OBJECT CODE 

04B3 23 OC 
- 04B5 C4EF 



04B7 230E 
04B9 C4EF 



HEWLETT-PftCKAROt 3048 Assembler 



LINE 



SOUPCE LINE 



048B 00 
04BC 26D5 



04BE &40F 

04C0 B86? 
04C2 FO 
04C3 12C7 
04C5 84CD 

04C7 D4tB 



04C9 2311 
04CB C4EF 



04CD D424 
04CF D4I4 



04D1 23 OF 
04D3 C4EF 

04O5 D40F 

0407 B869 
04D9 FO 
04DA 12CD 
04DC 84CT 



PALKS; 



SETRB : 



7?9 
800 
801 
802 
803 
804 
8 05 
806 
807 
8 08 
809 
81 0 
81 1 
312 

813 ; 

314 ; 

315 PALK: 
816 

317 ; 

318 ; 
319 
820 ; 
321 
822 
323 
824 

325 ; 

326 HCKAC 
827 J 
328 J 
829 

330 

331 J 

332 » 

333 ACKAC 
334 

335 ; 
836 ; 
337 
838 
339 
34 0 
841 
842 
343 
344 
845 

846 

847 

348 

849 

850 

351 

352 

353 



MOV 

jnp 



MOV 
JMP 



A,«12 
JMPR 



A,*14 
JMPR 



:***HEXT CPALK3-^** 
;RETR. 

Receive continue 
:*^*MEKT CPB$ETDHt-.tf 
:PETR. 



PTYBI 



" 

< PARITY BIT Rx.'.— f^OUTINe. > 

. il II M It M n I. t« W M «» « tl I *• •* •» " 

„ H H «». « .•.«".. 

jSto PTYBI 

C«LL TSET05 ;H,lf bit ti.e counter set start. 

MOV RO.HANSPAR imparity bit » "0" J 

MOV A.eRO ' 

JBO NCKAC i 

JMP ACKAC ' 

^,.1 wiPOl Parity error ! ) 

CAUL -'LFOl ^^^^ 

MOV A,*17 ;.-HEXT IHCK0T3*-* 

JMP OMPR iRETP. 

Paritw ok ! > 

CAUL PflRCLR -.Paritv flag clear. 

CAUU VUFOO -.^^^ 

MOV A, .15 --HE:^- tACK0T3*-. 

"Sp JMPR , '"^ETR. 

: CALU TSET05 ' 'HaH f.t ti-e cour.t.r x^t xtart, 

MOV RO,«ANSPHR iParitu bit » "1" 

JBO ACKAC j'Parit- Oi. ^ 

JMP NCKAC :<Par.t.. error -> 



W H « M M It H M M 



< ACK T>';< R>: ROUTINE. *» 



#C15 



I It tt H W It tl « 11 



IHHttHWMHHI 



FILE: AKIiSHIGI 
LOCATION OBJECT CODE LINE 



219 



HEWLETT-PACKARD: 9048 Assembler 



SOURCE LINE 



01 67237 



04DE F8 
04DF 30 



04Ha 04 OF 

04E2 FF 
04E3 4380 
04E3 AF 

04Ee D41B 

04ES 231 A 
04EA C4EF 



04EC F8 
04ED 3D 



04EE 04 OB 

04F0 D424 

04F2 D4t4 

04F4 23 OB 
04F6 C4EF 



04F8 F8 
04F9 3D 



356 ACkOT: 

857 

35S ; 

859 ; 

8^0 

361 ; 

362 

363 

364 

365 ; 

366 

367 ; 

368 

869 

370 ; 

371 ; 
S72 

373 J 

374 ; 
875 ; 
376 
377 ; 
873 

879 REPRX: 
880 
831 ; 
382 ; 
S83 
834 ; 
885 
886 ; 
387 
338 ; 
889 
89 0 
891 
892 
893 
894 
395 
396 
897 
898 
899 

900 ; 

901 STEP04: 
902 

903 ; 

904 ; 



n w 
MOVD 


H ,. K U 

P5,A 






CALL 


TSET05 


: Ha 1 r bit time count «r 


set S st 


MOV 
ORU 

nu ▼ 


A , R7 
A.«80H 

R 7 J. A 


jRfeSpons* flag set. 




CALL 


VLF01 


;Stop bit •* 1 " set . 




MOV 
JMP 


A,tt26 
JMPR 


.^**HEXT CLCIH3*** 
iRETP . 




1 « M H tl tl 


H H M tl 11 H II It tl tl W tl II M 


" " " u 


n « »< " tt I 


K 


STOP BIT Tx 1 . 


CHALLEMOE Rx OHCE MORE. } 




II H fl tt tt 


•1 t( M H H N It M H H II M X 


• 




MOV 
MOVD 


A.. RO 
P5, A 


;Stop bit Tx . 




CALL 


TSETl 


M bit time counter set 


t Start 


CALL 


PARCLR 


:Parity flag clear. 




CALL 


VLFOO 


; Start bit "O" set. 




MOV 
JMP 


A.#1 1 
JMPR 


S ***NEXT CKEYOAVa**-** 
.i RETR . 




n n M H H 


HtlHMMItMNMIIIIUMH 








STOP BIT Z 


. ' FOP 04 COMMAND . 





MOV 
MOVD 



A,RO 
PS . A 



:Stop bit trans. 



04FA 


D4 0B 


905 


CALL 


TSET1 


i 1 bit 






906 t 








04FC 


B827 


907 


MOV 


RO, ItSDMSGC 




04FE 


B002 


908 


MOV 


0RO, t02H 


; Error 


0500 


B826 


. 909 


MOV 


RO, #SDMSG1 


; 


0502 


BOOO 


91 0 


MOV 


9R0,#0H 








911 ; 








0504 


E48A 


912 


JMP 


R04ERS 





il bit time counter set t- start. 
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FIUEi AKiiSHICI 
LOCftTION OBJECT 



HEULETT-PACKftRD: 8043 Aisemblcr 
CODE LINE SOURCE UIHE 



0506 F8 
05 07 3D 



0508 D40B 

050A 

050C FO 
050D B856 
OSOF AO 

0510 B858 
0512 B002 
0514 B857 
0516 BOOO 
0518 C4AF 



051A D403 
05 1C 0328 
051E AS 
051 F FS 

0520 AO 

0521 D407 
0523 83 



0524 F8 

0525 30 



913 ; 

914 ; 

915 ; 
916 

917 ; 

918 J 

919 ; 
920 
921 ; 



STOP BIT Tx 3. FOR 84 COMMAND. 



*»D21 



( H H II 11 H t 



922 






A,RO 


923 


STER84 : 


MOV 


924 

925 




MOVD 


P5>A 








926 


; 






927 




CALL 


TSET1 


928 








929 




MOV 


R0,#POLIHG 


930 








931 




MOV 


A,©RO 


932 




MOV 


R0,#RE84H 


933 




MOV 


9RQ,A 


934 


i 






935 




MOV 


R0,«REg4C 


936 




MOV 


0RO,»O2H 


937 




MOV 


R0>#RE84t 


938 




MOV 


eRO^tOH 


939 




JMP 


D I SEND 



vStop bit trin*. 



;1 bit time count-sr set t jt^rt. 

:Drop if d«vic< address set 
to response buffer. 



:<: DEVICE to ECU 1 inl- error 
jError indicator set. 



94 0 
941 
94 2 
943 
944 
945 
946 
947 
948 



3UB ROUTINE 

C IHPUT DATA SET TO 04 BUF. t BYTE COUNTER INC. ROUTINE. 3 



949 INDmBY: 


CALL 


CHTBJCK 




950 


ADD 


A. »SDMSGC+1 




951 


MOV 


RO^A 




952 


MOV 


A,R3 


f 

; Input dAta ?et to 


953 


MOV 


eRO,A • 


954 






iB^.'te counter Inc. 


955 


CALL 


BCNINC 


956 


RET 







957 ; 

958 i 
959 

960 J 

961 : 

962 ; 
963 

964 J 

965 ; 

966 STGR04! 
967 

968 : 

969 ; 



I II M tt tt H « 



l«MMNHMIIMMH«i<H»IMIIM«H»IH«IIHHirHMI»tlntlMlttl 

C STOP BIT Ts<: 4. 04 COMMAND ALL OK ' END • 



IID24 



MOV 
MOVD 



A,R0 
P5.A 



I Stop bit trans. 
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FlLEi ftKl:SHlGl 



HEWLETT-Pf»CKARC': 3048 Assembler 



LOCATION OBJECT CODE LIKE 



SOURCE LINE 



0526 


D4 0B 


970 




CALL 


TSET1 


:1 bit time counter 5«t f*. st 






971 










0528 


B827 


972 




MOV 


R0,#SDMSGC 


;De'.'ic« address clear. 


052A 


FO 


973 




MOV 


A,9R0 




052B 


53F8 


974 




ANL 


A.#0F8H 




052D 


77 


975 




RR 


A 




052E 


77 


976 




RR 


A 




052F 


77 


977 




RR 


A 




053 0 


AO 


978 




MOV 


GRO^ A 








979 










053 1 


841 A 


?8 0 




CALL 


INDABY 


i Input d-3t3 set to 04 buf'. 






981 








tie byte countet* inc. rout in 






982 










0533 


10 


983 




INC 


@R0 


; 






984 










0534 


FO 


985 




MOV 


A, 9R0 








?oo 








;6^/t2 counter buT ♦ er set. 


0537 


AO 


987 




MOV 


9R0, A 








988 












C*tCJH 


JO ^? 




.IMP 




- 






990 














991 














992 














993 














994 














995 


. 




( HCK Tx,^ 


Rx ROUTINE. > 






996 














998 














999 










05-^ A 


F8 


1 000 


HCKOT: 


MOV 


A, RO 


:HCK trans. 


0536 


3D 


1 001 




MOVD 


P5, A 








1 0 02 














1 003 


; 








053C 


D4 0B 


1 004 




CALL 


TSET1 


;1 bit time counter set ?t ^t-. 






1 005 










053E 


FE 


1 006 




MOV 


A . R6 




053F 


5248 


1 007 




JB2 


REFER 


'.^rr-or- - 5 timer ? 


0541 


IE 


1 0 08 




INC 


R6 


1 Error counter inc. 


0542 


D41B 


1 0 09 




CALL 


VLFOl 








1 01 0 








Stop bit "1" set. 






1 01 1 


. 








0544 


2319 


t 012 




MOV 


A , #25 




0546 


C4EF 


1 013 




JMP 


JMPR 


:PETR. 






1 014 










0548 


B868 


1 015 


REFER : 


MOV 


R0,#LAV1 


5 times error ' > 


054A 


F-0 


1 016 




MOV 


A.9R0 


: Disposal 04 command or 






1 017 








S4 command "> 


054B 


C653 


1 018 






JER84 




054D 


D41B 


1 019 




CALL 


VLFOl 


! 04 command error response. 






1 020 


} 






stop bit " 1 " set . 






1 021 










054F 


2316 


1 022 




MOV 


A.«22 


,:m:h:^HEXT CSTERC'43»i:*Hc 


0551 


C4EF 


1 023 




JMP 


JMPR 


:RETR. 






1 024 










0553 


D41B 


1 025 


JER34! 


CALL 


VLFOl 


84 t dr polling ^ error resf 






1 026 








stop bit 1 " set . 
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PILE, AKIrSHJCI HEWLETT-PACKftRD: 3043 A«««rftbJ*r 

LOCftTION OBJECT CODE LINE SOURCE LINE 







1 027 










0555 


23t 5 


1 Vdo 






A, 42 1 


.*i«*MEXT CSTEP843*'*'* 


0557 


C4eF 


1 029 




JMP 


^MPP 


; PETP . 






1 mn 




























t 032 


t 


























1 034 


} 


< 


LAST CHARACTEP 


INDICATOR CHECK. :> 






1 035 














1 036 














I 037 


} 














} 








0559 


00 


1 039 


1 ^ T U * 






:La£t character indicator 


055*? 


2676 


1 04 0 




■KIT A 


■ LCI EH 


1 04 1 








detect . 






t 042 














1 043 








;H-air bit time counter s«t ?f 


055C 


ur 


1 044 




CALL 


TSET05 




1 045 










055E 


B868 


1 046 




MOW 


R U / i— r1 V 1 




056 0 


FO 


1 047 




MCtV 


A 9R0 




0561 


C66F 


t tl^Q 

1 v^o 




J2 


BAI84 


;Disposal of 34 command or 






1 049 


I 








0563 


D403 


1 050 




CALL 


CNTBCK 


^ O \' V V ^ V w ilv^* Wi* ^ ^ ^ • 


0565 


D304 


1 051 




XRL 


H / W*t n 


*n»t3k <« ^ b*/t#^ 


0567 


C68E 


1 052 






1 TTPP 


t ^ 04 ^€r ror , 






1 053 








90od ! 


0569 


D41B 


1 054 








}K Disposal of 04 command ' 


1 055 








'stop bit '•I" set. 






1 056 










056B 


231 2 


1 057 




nov 


A , I1 1 3 


.sti*j*tHEXT tSTGH 04 


056D 


C4EF 


1 058 




IMP 


JMPR 


J f>ETR . 






1 059 


i 








056F 


D403 


1 06 0 


BAI 34 : 




rwTRri^ 

wrl 1 D wr^ 


: Data 5 bvt€ 


0571 


D304 


1 061 






A #4H 


0573 


C694 


1 062 








: < 84 >ftrror . 






1 VK>^ 














1 064 








good ' 


0575 


D41B 


1 065 




CALL 


VUr 'J 1 




1 AAA 








Stop bit "I** set. 






1 067 


* 








0577 


231 0 


t 068 






A #16 


; )k»^«MEXT t STGN64 3 iftt^ 


y i> f . 




1 069 




jnp 


JMPP 


:PETR. 


057B 


D4 0F 


1 070 
1 071 


LCIEHi 


CALL 


TSET05 


:Half bit time counter s-et & 






1 072 










057D 


B868 


1 073 




MOV 


R0,#LAV1 




057F 


FO 


1 074 




MOV 


A,0RO 




0580 


0683 


1 075 




J2 


ENST84 




0582 


D41B 


1076 




CALL 


VLFOl 


; «. Disposal of 04 command • 




1077 








Stop bit "1- set. 






1 078 










0584 


2313 


1 079 




MOV 


A,*24 


; **fc:*<HEXT CSTGR 04 D 


0586 


C4EF 


1 080 




JMP 


JMPR 


jPETR. 






1 081 








Disposal of 34 command » 






1 082 








058S 


D41B 


1 033 


ENST34: 


CALL 


VLFOl 





#D26 



) 



223 01 67237 

FILE I AKIiSHICI HEULETT-PACKftRD : 8048 Asar«mbl«r 

LOCATION OBJECT CODE LINE SOUPCE LINE 





1 084 ; 












1 085 ; 










058A 2317 


1 086 


MOV 


A, 1123 






058C C4EF 


1 037 
1 088 ; 
1 039 ; 


jnp 


JnPK 




■ PCTP 

< 9r-ater than 5 byte* > 


0S8E D41B 


1 090 LCIERi 


CALL 


VLFOl 




t< Disposal of 04 command ! 


1 ftO 1 

1 Vlf 1 / 

1 092 ; 








Stop bit *• 1 " set . 


0590 2316 


1 093 


MOV 


A/ #22 






0592 C4EF 


1 094 

1 095 ; 


JMP 


JMPR 




J RETR . 


0594 D4 1B 


1 096 DY34 ! 




VLFOl 




;■; Disposal of 34 command ' > 


1 097 ; 
1 098 ; 








Stop bit " 1 " set , 


0596 2315 


1 099 


MOV 


A.«21 




;*.«^*NEXT CSTER34}*** 


0598 C4EF 


1100 
1101 ; 
1 1 02 ; 
1 1 03 I 


JMP 


JMPR 




; PETP , 
















1 1 05 ; 












1 1 06 ; 


< STOP 


BIT Tx 5. 


34 


COMMAHMD ALL OK 1 END ' > 




1 1 07 ; 








#D23 




1 1 08 . M M W M » H 








1 1 09 ; 












1110 ; 

1111 STGRS4 1 










059A F8 


MOV 


A,R0 




;Stop bit trans. 


059B 3D 


1112 


MOVD 


P5, A 








1113 ; 

1114 ; 




















059C D40B 


1115 
1116 ; 


CALL 


TSET1 




jl bit tii»€ counter set 'dt start. 


059E B4CC 


1 1 17 
1118 ' 


CALL 


REDSTB 




: Response data set to 34 buffer, 


05A0 B86A 


1119 


MOV 


R0,«POLING 




: Disposal ^<itireiss buffer s€t . 


05PI2 FO 


1 120 


MOV 


A,0RO 






05A3 B856 


1 121 


MOV 


R0,«RE34H 






05A5 AC 


1 1 22 


MOV 


9R0.A 






05Ae D4 07 


1 1 23 


CALL 


BCNIHC 




:B'Jt^ counter buffer Fet . 


05H8 FO 


1 1 24 


MOV 


A,9R0 ' 






05A9 6857 


1 125 


MOV 


R0,*RE841 






05AB AO 


1 1 26 


MOV 


PRO, A 






05AC C4AF 


1 127 
1 128 ; 
1 129 ; 
1130 \ 


JMP 


DISEND 




















1 132 ; 












1 133 ; 


< STOP BIT Tx 6. 


S4 


COMMAND Rx DATA CDNTIHUE. ^ 




n 34 ; 








»C16 




1135 


•IMttllHMMMHHMHMHHhIlttMII 


tl M It 


II M t« M w M n It M M II n N •» tl M 11 tl II tl tl II II M II « M *t II II 11 h n n 




1 136 ; 












1137 ; 

1 138 STGH84 ; 










05AE F8 


MOV 


A,RO 




;Stop bit trans. 


05AF 3D 


1 139 
1140 } 


MOVD 


P5,A 
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0167237 



FILE: AKiiSHICI 
LOCftTlOH OBJECT 

0S80 D4 0B 
05B2 B4CC 
05B4 0407 
05B6 D422 

05B8 D414 



OSBA 230B 
OSBC C4EF 



HEWLETT-PACKARD! S048 Assimbltr 
CODE LINE 30UPCE LINE 



05BE F8 
05BF 3D 



05C0 D4 0B 
05C2 B4 1A 

05C4 D422 

05C6 D414 



05C3 230B 
05CA C4EF 



05CC D4G3 
05CE 0358 
05D0 A8 
05D1 FB 
05D2 AO 



1141 
t 142 
1143 ; 
1 144 
1 145 ; 
1 146 
1 147 ; 
1 148 
1 149 ; 
1 150 i 
1 151 
1152 ; 
1 153 ; 

I 154 

II 55 

1 156 ; 
1 157 ; 
1 158 ; 

1 159 

1160 j 
1 161 ; 
1162 s 
i 163 
1 1 64 ; 
1165 ; 

1 166 5TGt404: 
1 167 

1168 ; 

1169 ; 
1 170 
1171 ; 
I 172 
1173 ; 
I 174 J 
1 175 
1176 ; 
1 177 ; 
1 178 
1179 ; 
I ISO ; 
1 181 

1 182 
1 133 ; 
1 184 ; 
1185 ; 
1 186 ; 

1187 ; 

1188 ; 
1 189 ; 
1 190 ; 

1191 ; 

11 92 J 

1 193 REDSTB; 
1 194 

t 195 
1 196 
1197 



CALL 
CALL 
CALL 
CALL 

CALL 



MOV 



TSET1 
REDSTB 
BCHIHC 
PARCLL 

VLFOO 



A.«1 1 
JMPR 



:1 bit time counter set & start. 

; Input d»t» set to 84 command 

buffer . 
;Bwt« counter Inc. 

jParity flag clear 

8c VLF flags clear. 



Start bit "O** set. 

;*:it*HEXT CKEVDAY3*** 
;R£TR. 



< STOP BIT Tx 7. 04 CDHriAND DATA P.x COHTIMUE. 



«C18 



tHIlHHHHMMMHti 



MOV A , R 0 

MOVD P5,A 



;Stop bit trans. 



CALL TSETl 

CALL INDABY 

CALL PARCLL 

CALL VLFOO 



MOV A,*11 
JMP JMPR 



:1 bit time counter set ?. start. 

: Input data set to 04 buf . 
bvte counter inc. routine. 

jParit'^ flag clear 

i, VLF flags clear. 



^tart bit 



set . 



:***ME;cT CKEVDAY3*** 
:RETF. 



C RESPONSE DATA SET TO 84 BUFFER. 3 



5UB ROUTINE— - 



CALL 

ADD 

MOV 

MOV 

MOV 



CHTBCK 
A,*RE84C 
RO, A 
A,R3 
PRO, A 



Input data set to 94 buf . 



•ILEj AKItSHlCI 

LOCATION OBJECT CODE LIME 

05D3 83 1 198 

1 199 ; 
1Z00 ; 

1201 ; 

1202 ; 

1203 ; 

1204 .! 

1205 J 

1206 ; 

1207 j 

1208 i 

1209 ; 

1210 ; 
121 1 } 
1212 } 
1213 

1214 j 

1215 } 

1216 C0t104 ! 
1217 

1218 ; 

1219 ; 
1220 
1221 ; 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 ; 
1230 
1 231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
124 0 
1241 

1242 COM04D: 
1243 

1244 ; 

1245 ; 
1246 
1247 ; 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
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HEWLETT-PACKARD: 8048 AsMiiibl«r 



0167237 



05D4 FS 
05D5 3D 



05P6 D4 0B 

05D8 B827 
05DA FO 
05DB B85D 
OSDD AO 
OSDE 6868 
05E0 B013 
0SE2 D414 

05>i4 2302 
G5E6 C4EF 



05E8 F8 
05E9 30 



05EA D406 



05EC 
05EE 
05F0 
05F1 
05F2 
05K4 
05F5 



D4 03 

0327 

A8 

FO 

B85E> 
AO 

8368 



SOURCE LINE 



RET 





04cori- 


04COI1- 


04COtt-04COM- 


04COM-04COM- 


04COM- 


04COri- 


04COM 










DISPOSAL OF 


04 COMMAHD. 












04COM- 


04Con- 


04COM-04COri- 


04COM-04COM- 


04COM- 


04con- 


04COM 





C START BIT Tx. < 04 COMttAHD . > 



#D2 0 



MOV 
MOVD 



A,RO 
P5, A 



;Start bit trans. 



CALL 

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
CALL 

MOV 
JMP 



TSET1 

RO, WSDMSGC 

A,9R0 

RO,#TMBUF 

^RO, A 

RO, »LAV1 

0RO,#19 

VLFOO 

A,«2 
JMPR 



1 bit time counter set ^ start. 



;Tk buffer < command C 04 j 



; CLAV1 1 < — flCK3. 
:MI bit -0" s«t. 

:***HE><T <MI00)*** 
:PETR . 



04 COMMAND C<ATA T^ . 



»B1 0 

* 4t II II II W 



MOV 


A,R0 


Start bit T;: . 


MOVD 


P5, A 




CALL 


TSET1 


1 bit time counter set & 


CALL 


CNTBCK 




ADD 


A,»SDMSGC 




MOV 


RO. A 




MOV 


A>9R0 




MOV 


RO,lfTXBUF 


iJx buffer < — - Data set. 


MOV 


eRO.A 




MOV 


RO. #LAV1 





FILE: ftKl:SHlGX 
LOCATION OBJECT CODE LINE 



03Fr BO 09 
03Fg D41B 



05FB 2302 
05FD C4EF 



05FF B826 

0601 FO 

0602 83 



0603 B868 

0605 FO 

0606 83 



06 07 6868 
0609 10 
06 OA 83 



G60B 23EF 
06 OD 041 1 
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HEWLETT-PACKARD: S04S Assembler 
SOURCE LIME 



0167237 



1255 
1256 


MOV 
CALL 


9R0jw9 ^LLHYIJ 

Vt F01 i Ml bit " 1 " ««t . 


1257 ; 

1258 

1259 


MOV 
JMP 


p^^mZ ;***HEXT (.MIOO 
JMPR !' RETP . 


1260 ; 






1261 ; 












1 263 i " * 












1265 ; 

1266 S 




r ovTC rnilWT 8VTE CHECK. 3 














1269 ; 

127 0 BCHTBC: 

1271 

1272 


MOV 
MOV 
RET 


RO.tSDMSGI : 
A,8R0 J 


1 273 > 






1 A r ^ } 












1276 ? 

1277 ; 




r RYTF COUNTER CHECK, I 














1280 ; 

1281 CNTBCK: 
1282 

1283 


MOV 
MOV 
RET 


RO,tCHTBY : 
A,8R0 


1284 } 






1285 ; 












1287 ; 

1288 ; 




C BYTE COUHTEP INC. 3 


1289 ; 






1291 : 

1292 BCHINC: 
1293 

1294 


MOV 
IHC 
RET 


RO,#CHTBY ; 
(?R0 ^ J 



1295 
1296 
1 297 
1298 
1299 
1300 
1301 
1302 



-SUB ROUTIHE — 



t 1 BIT TIME COUNTER SET. 3 



1303 TSETl ! 
1304 



MOV 
JMP 



A, #239 
TIST 



1305 
13 06 
1307 
1308 
13 09 
131 0 

1 1 1 



-SUB ROUTINE — 



C HALF BIT TIME COUNTER SET. 1 
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FILE: ftKljSHJCI HEULETT-PftCKftRD ! 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



01 67237 



060r 23r6 

0611 62 

0612 45 

0613 83 



0614 B837 

0616 FO 

0617 53 07 
0619 C420 



06 IB B837 
061D FO 
061E 4308 

0620 AG 

0621 83 



0622 BEOO 

0624 B869 
0626 6000 
0628 83 



0629 B869 
062B 10 
062C 83 



1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
134 0 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
136 0 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 



TSET05! MOV 

; 



TIST: 



MOV 

STRT 

RET 



A . 41248 

T. A 
CNT 



VLFOO : 



MOV 
MOV 
ANL 
JMP 



VLFOl 



VLFOSTi 



MOV 
MOV 
ORL 
MOV 
RET 



PARCEL : 
PARC^P: 



MOV 

MOV 
MOV 
RET 



PALAH: 



MOV 
INC 
RET 



-SUB ROUTINE- 



VLF OUTPUT DATA 



SET. 



RO,#DRMAPH 
A^GRO 
A,«0?H 
VLFOST 



-SUB ROUT I ME 



I VLF OUTPUT DATA "1" SET, 3 



RO>#DRMAPH 
n^QRO 
A.II08H 
RO,A 



-SUB ROUTINE 



PARITY FLAG CLEAR. 



R6^»0 

RO, tANSPAR 
9R0.. #0H 



tVLF ri ags cle-ar. 
:Parxti> fl^a clear. 



-SUB ROUTINE 



C PARITY CHECK. 3 



RO,#ANSPAP 
9R0 



FILE: AKXtSHZGI 
LOCATION OBJECT CODE LINE 
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SOURCE LINE 



0167237 







1369 










iB R( 


3U1 


riHE™ 






1370 


; 


















1371 


i 


c 


Error response 


set to 04 buffer. 3 












1372 
1373 


; 




































1374 


J 














062D 


8827 


1375 


ERRSES: 


MOV 


RO^HSDMSCC 


;Error indicate • 








062F 


FE 


1 376 




nov 


A,R6 










063 0 


D236 


1 377 




J86 


ERRSEA 


; 








0632 


B003 


1378 




nov 


9R0,#03H 


}< Abnormal error ! > 








0634 


C438 


1379 




JMP 


ERRSEE 


; 












1380 


; 






•< normal error I > 








0636 


cU 01 


1381 




liov 


9RO . #0 1 H 








0638 


8826 


1382 


ERRSEEt 


MOV 


R0.#SDMSG1 


I 








063A 


BOOO 


1383 




MOV 


eRO^tOH 










063C 


E48A 


1384 
1385 
1386 






I*. 














1387 




















1388 










- 










1389 






C ACK CHECK 3 


< 04 COMMAND. > 












1390 














#029 






1391 




















1392 




















1393 


































063E 


00 


1394 


ACK3 ! 


NOR 




; 








063F 


2648 


1395 




JNTO 


ACKER 


;ACK bit Rx. 












1396 
1397 




















; 
* 














0M1 


04 OF 


1398 
1399 


'J 


CALL 


TSET05 


;Half bit time counter 


set 


& 


start. 


'0^43 


FE 


1400 




MOV 


A,R6 


,-RCK 








0644 


D254 


1401 




JB6 


ACKSSC 


; 








0646 


C44A 


1402 
1403 


; 


JMP 


ACKER2 


RCK error . 








0648 


D40F 


1404 
1405 


ACKER: 
; 


CALL 


TSET05 


.:Half bit time counter 


set 


& 


start. 


064A 


FE 


1406 


ACkER2: 


MOV 


A.R6 


• 








0648 


527D 


1407 




JB2 


ACEND 


;5 times error 








064D 


IE 


1408 




INC 


R6 










064E 


D414 


1409 
141 0 
141 1 


• 

? 


CALL 


VLFOO - 


;Re-chal lenge. 
Start bit "0" .set. 








0650 


2314 


1412 




MOV 


A.«20 


:***NEXT CCO«04>**»» 








0652 


C4EF 


1413 
1414 




JMP 


JMPR 


;RETR. 








0654 


B824 


1415 


ACKSSC: 


MOV 


RO,#SDMSGK 


tCcommand only' > 








0656 


FO 


1416 




MOV 


A,9R0 










0657 


325F 


1417 




JB1 


RWMOD 


}■ 








0659 


8826 


1418 




MOV 


R0,#SDMSG1 










065B 


8040 


1419 




MOV 


9R0, »01 DOOOOOB; 








065D 


E48A 


1420 
1421 




JMP 


R04eRS 










065F 


126D 


1422 


RUnOD I 


JBO 


RDMOD 


J Command + KD or UR ? 








0661 


B86B 


1423 




MOV 


RO,#CNTBY 


; 








0663 


6001 


1424 




MOV 


9R0,«1H 


; 








0665 


D422 


1425 




CALL 


PARCLL 


; Parity flag clear 









FILE! AKIiSHICI 
LOCATION OBJECT 
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CODE LINE SOURCE LINE 



0167237 





1426 








0667 D414 


1427 




CALL 


VLFOO 




1428 










1429 


I 








1430 


J 






0669 23 OA 


1431 




MOV 


A . # 1 0 


066B C4EF 


1432 




jnp 


JMPR 




1433 


; 






066D D422 


1434 


RDMOD: 


CALL 


PARCLL 




1 433 








066F BS68 


1436 




MOV 




0671 B001 


1437 




MOV 


9R0 #1H 


0673 B866 


1438 




MOV 


Do *rHTBY 


0675 BOOO 


1439 




MOV 


9R 0.. #0H 


0677 D414 


1440 




CALL 


VLFOO 




1441 










1442 


; 






0679 230B 


1443 




MOV 


A # 1 1 


0678 C4EF 


1444 




JMP 


JMPR 




1445 


; 






067D C42D 


1446 


ACEND: 


JMP 


ERRSES 




1447 


• 








1448 










1449 










1450 










1451 










1452 






C ACK CHECK 




1453 










1454 


J M n M M M H 


H M H « H H H 


H M II M M H tt «l t« I* H tJ H 




1455 


1 








1456 


* 






067F 00 


1457 


ACK4; 


MOP 




0680 2689 


1458 




JNTO 


AERCK 




1459 










1460 


• 






0682 D40F 


1461 




CALL 


. TSET05 




1462 








0684 FE 


1463 




MOV 


A, R6 


0685 D293 


1464 




JB6 


AOKCK 


0687 C4SB 


1465 




JMP 


AERCK2 




1466 










1467 








0689 D40F 


1468 


AERCK: 


CALL 


TSET05 




1469 








06SB FE 


1 470 


AERCK2: 


MOV 


A^R6 


06SC 52A7 


1 471 




JB2 


AENCK 


06SE IE 


1472 




INC 


R6 




1473 


* 






068F 0424 


1474 




' CALL 


PARCLR 


0691 C4A1 


1475 




JMP 


A04CON 




1476 








0693 B4FF 


1477 


AOKCKt 


CALL 


BCNTBC 


0695 5307 


1478 




ANL 


A,»07H 


0697 A9 


1479 




MOV 


R1 .A 


0698 C9 


1480 




DEC 


R1 


0699 D403 


1481 




CALL 


CNTBCK 


069B D9 


1482 




XRL 


A,R1 



VLF fljgs clear. 

Start bit "0- set. 

^command + ni«5s^g>s( > 
i**»^NEXT <COM04D>*** 
;RETR. 

; Parity flag clear 

* VLF flags clear. 



: Start bit "0" set. 

c command -t- response' > 
;**:«<MEXT CKEYDAY3»k**: 
;RETR. 



04 COMMfiND. 



: ACfc bit check . 



#B9 

ItlKHIIHnMHN 



jHalf bit time couriter- set %, start. 



:Half bit time counter set star + 



; 5 t im 



es error 



{Error counter Inc. 

Challenge once more. 
; Parity flao cl*ar. 



iC ACK Sc PCK' ok 



FILE) OKIiSHIGI 
LOCATION OBJECT CODE LINE 
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0167237 



SOURCE LINE 



063C C6A9 
069E 10 
069F D424 



D414 

06a3 23 Q A 
06ft5 C4EF 

0667 C42D 



06A9 

06A8 B040 
E48A 



06AF D422 

06B1 B857 
0663 FO 
06B4 F2BA 
06B6 2318 
06B8 C4EF 

06BA FF 
06BB F2CA 



066D 6867 
06BF FO 
06CO F2C5 
06C2 ID 
0<&C3 6477 



06C5 FF 
06C6 D2E8 
06CS C4F2 



06CA 537F 
06CC AF 

06CD 92E4 



MOV 

jrip 

JMP 



MOV 
MOV 



1483 J2 
1494 IHC 
1 485 CALL 
1466 ; 

1487 ; 

1488 ; 

1489 A04CON: CALL 

1490 ; 
1491 
1492 

1493 ; 

1494 AENCKj 

1495 I 

1496 ; 

1497 S 

1498 END04W: 
1499 
1500 

1501 ; 

1502 ; 

1503 ; 
1504 

1505 ; 

1506 ; 

1507 ; 

1508 J 

1509 ; 

1510 } 

1511 DISEND! CALL 

1512 J 
1513 
1 514 
1515 
1316 
1517 

1518 j 

1519 JPIDL: 
1520 

1521 ; 

1522 : 

1523 COHTDE: 
1524 
1525 
1526 
1527 

1528 ; 

1529 J 

1530 ALEHD: 
1331 
1532 
1533 ; 
1534^ ; 
1535 PCHK3: 
1536 
1537 
1538 
1539 ; 



EHD04U 
8R0 

PARCLR 



VLFOO 

A>«1 0 
JMPR 

ERRSES 



;Tv op«r^tion «nd or not 

! 

jPirlty flag cl*ar. 

Tx operation continue 
for 04 con t > 
;8t*rt bit "0- «*t . 

t»ic**HEXT <COM04P>**'^ 
;RETR. 

j 04 command r^spons* *rror . 
Error indicator 5*t . 



t T^- operation 4nd for 04 con* ' 



RO, *S0MSC1 
ORO.tOI OOOOOOB 
R04ERS 



t tt H M *• W « M H H t» «t M M «l « " 

SUB ROUTIHE— 



C JMP TO HEAD ROUT THE. 



MOV 
MOV 
JB7 
MOV 
JMP 

MOV 
JB7 



MOV 
MOV 
JB7 
INC 
JMP 



MOV 
JB6 
JMP 



ANL 
MOV 

JB4 



PARCLL 

R0,»RES41 
A,9R0 
JPIDL 
A. #27 
JMPR 

A^R7 
PCHKS 



RO,«DEMfiPH 

A.9R0 

ALEHD 

R5 

DMSRE 



: Parity flag clear 

& VLF ri*gs clear. 



; Response flags check ' 



C no r«3pons« ' > 
: Device end 



; Device continue, 



A.R7 

PRDR2 

NTDRP 



A,«7FH 
R7, A 

PRDEV 



( response J 
J Response flag clear 



FlLEi AKiiSHICI 
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0167237 



t n ^ A ^ T 1 

LuCmTIOH 


OBJECT 


rnnF i thf 


SOURCE LINE 




06CF 


B8o7 


1 3^ U 




MOV 


R0> »DEMftPH 


06D 1 


r 0 


1 ^d. 1 

1 3*T 1 




nov 


Aj 9R0 


06D2 


F2DF 


1 542 




JB7 


QUESE 


06D4 


FF 


1 543 




MOV 


A> R7 


06D5 


6209 


1 344 




JB5 


PRLSFS 






1 


; 






0607 


C4B0 


1 

1 ^**o 




JMP 


COHTDE 






i ^47 








0609 


FF 


1 548 


PRLSFS: 


MOV 


A f. R7 


06DA 




1 




ORL 


A^ t04 0H 


06DC 


AF 


1 550 




MOV 


R7 / A 


06DD 


C4BD 


1 1 




JMP 


CONTDE 






1552 








06DF 


FF 


1 553 


0UE3E: 


MOV 


A . R7 


06ECI 


B2EB 


1 554 




JBS 


PRDRP 






1 555 




JMP 


COMTDE 






1556 








06E4 


B2E8 


1557 


PRDEV: 


JB5 


PRDR2 






1558 








06E6 


C4F2 


155S 




JMP 


NTDRP 






1560 








06E8 


53BF 


1561 


PRDR2.' 


ANL 


A,«OBFH 


06EA 


AF 


1562 




MOV 


R7^A 






1563 








06EB 


BD5E 


1564 


PRDRP : 


MOV 


R5, tDEMAPO 


06ED 


C4FC 


1565 




JMP 


STOPS 



06EF C5 
06F0 2F 
06F1 93 



06F2 BD5E 
06F4 FC 
06F5 A8 
06F6 FO 
06F7 F2FC 
06F9 1C 

06FA E409 



1566 

1567 

1568 

1569 

1570 

1571 

1572 

1573 

1574 

1575 

1576 

1577 

1578 

1579 

1580 

1581 

1582 

1533 

1584 

1585 

1586 

1587 

1588 

1589 

1590 

1591 

1592 

1593 

1594 

1595 

1596 



JMPR : 



SEL 
XCH 
RETR 



MTt>PP ! 



;< P.P. device poll ^K 

R , R . drop pol I . 
! Prioritv device poll 

$f P . R .drop pol I . 
; Next drop select. 



K Priority or R.R. device pell 

& priority drop poll. > 
1st drop select. 



"SUB ROUTINE 



RETURN ROUTINE. 



RBO 
A,R7 



■SUB ROUTI?^E 





C NEXT hCCESS 


DROP SELECT . J 


MOV 


R5,.#DEM«P0 




MOV 


A,R4 




MOV 


PO..A 




MOV 


A,©RO 




JB7 


STOPS 


:Drop end or not 


INC 


R4 


:< not end ' > 






N*>:t drop set. 


JMP 


SETSD 





FILE! PK1;SH3G1 
LOCATION OBJECT CODE LINE 
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HEWLETT-PftCKARDi 3043 flT««mbl«:r 



SOURCE LI HE 



06FC BC31 
OGPB BS31 

0700 FO 

0701 7205 

0703 E409 



0705 2304 
0707 C4EF 

07 OS FC 
07 Oft A 8 
070B FO 

070C 4308 
07 OE A8 

07 OF FF 
0710 3216 

0712 231C 
0714 C4EF 



0716 F8 

0717 3D 



0718 FF 

0719 321D 

one D40B 

071 D FF 
07 IE 53FD 

0720 AF 

0721 F8 

0722 5387 
0724 B837 

0726 AO 

0727 2304 
0729 C4EF 



SELSET ! 



1397 STOPS: 
1598 
1399 
1 600 
1601 ; 
1602 
1603 .! 
1604 
1 6 05 
16 06 

1607 J 

1608 SETSDi 
1609 

161 0 

1611 ; 

1612 AH8M01 
1613 

1614 ; 

1615 

1616 

1617 ; 

1618 

1619 

1620 ; 

1621 ; 

1622 

1623 

1624 ; 

1625 ; 
1626 
1627 

1628 ; 

1629 ; 

1630 DSCFS4J 
1631 

1632 j 

1633 i 
1634 
1635 
1636 ; 
1637 

1638 ! 

1639 PSCFJJ: 
1640 

1641 

1642 j 

1643 

1644 

1645 

1646 

1647 ; 

1648 

1649 

1650 ; 

1651 ; 
1652 

1653 t 



MOV 
MOV 
MOV 
J63 

JWP 



MOV 
JMP 

MOV 
MOV 
MOV 

ORL 
MOV 

MOV 
JB1 

MOV 
JMP 



R4,tDRMAP0 
R0,»DRMAP0 
A,eR0 
SELSEt 

SETSD 



A^i4 
JMPR 

A,P4 

RO, A 
A.(?RO 

A,t08H 

RO,A 

A^R7 
DSCF84 

A,«28 
JMPR 



0167237 

J ^ Drop -end • ) 
Drop m-ap «*t or not ? 



' Hot set » > 
.**e*HE>CT CMTMINT3*** 
.jRETR. 

;< Set ! > 



:***HEXT CDSCFS43*** 
; RETR . 



t DROP SCAN FOR 84 COMMAND. 3 



»D2S 



MOV 
MOVD 



A,RO 
P5,A 



iDroD scan. 



MOV 
JB1 

CALL , 

MOV 
ANL 
MOV 

MOV 
ANL 
MOV 
MOV 

MOV 
JMP 



A,R7 
DSCFJJ 

TSET1 - 

A,R7 
A.#OFDH 
R7, A 

A,RO 
A..#087H 
RO.. «DRMAFH 
8R0, A 

A..»4 
JMPR 



t1 bit time counter ^et , 
:Pesoon5« riag 2 cle^r. 



;***MEXT CMTMIHT3*J+** 
:RETR, 



i M l> (t tt H tt tt «l 



1 H M M « H « M » H II tl M M It M * 



-SUB ROUTINE- 
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rtLtx ftKlJSHICI HEWLETT-PACKARD: 3048 Astcniblcr 

LOCnTION OBJECT CODE LINE SOUf?CE LINE 
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072B 9? 
072C A7 

072D FB 
072E 67 
072F AS 
0730 83 



0731 97 

0732 E42D 



07^4 D4 0F 
0736 B857 

0738 FO 

0739 F243 



073B B4FF 
073D F245 

073F 2318 
0741 C4EF 

0743 C4BA 



0745 FF 

0746 4301 

0748 AF 

0749 E459 



1654 
1655 
1656 
1657 
1658 
1659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 
1 694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 
1707 
17 08 
1 7 09 



VLF INPUT DATA 



SET. 



VLFIl 



VLFRST! 



CLR 
CPL 

MOV 
RRC 
MOV 
RET 



C 
C 

A,R3 
A 

R3, A 



-SUB ROUTINE 



C VLF INPUT DATA " 0 " SET, 



VLF I 0 ; 



CLR 
JMP 



C 

VLFRST 



I W It H M tl 



C WAIT for 84 COMriAND DISPOSAL. 



IDLINT : 



DNTSET; 



ST04DF : 



CALL 
MOV 
MOV 
JB7 



CALL 
JB7 



MOV 
JMP 



JMP 



MOV 
ORL 
MOV 
JMP 



TSET05 
R0,#REe41 
A.(?RO 
DNTSET 



BCHTBC 
STt)4DP 

A . #27 
JMPR 



:Half bit time counter *et ^ 5t.5rt. 
J 84 bufr«r empty. 



:ENit 04 operation. 



JPIDL 



A,R7 
A.*01H 
R7, A 
I NT 043 



: *jt«H£vT C IDLINTD^*^** 



84 ouf -t'er ftmptv . ^ 



f M n M M U tl tl H •* H I 



C CHANGING OPERATION TO S4 .3 
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LOCflTlOH OBJECT CODE LINE SOURCE LINE 
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074B pa 

074C 3D 



074D D4 0B 

074F FF 
0750 1254 
0752 C4AF 
0754 53FE 

0756 AF 

0757 E434 



0759 B32Z 
075B FO 
075C 5307 
07SE ft9 
075F B837 

0761 FO 

0762 5307 

0764 D9 

0765 C67B 

0767 F9 
076© 4308 
076A AS 

076B FF 
076C 3272 

076E 231 D 
077 0 C4EF 

0772 53FD 

0774 AF 

0775 E477 



0777 F8 

0778 3D 



1711 i 

1712 J 

1713 ; 

1714 NDPS04: 
1715 

1716 ; 

1717 
1718 
1719 ; 

172 0 riADftD2! 

1 721 

1722 

1723 ARIWT: 
1724 
1725 
1726 
1727 
1728 
1 729 
1 730 
1 731 
1732 
1733 IHTfj4SJ 
1 734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 : 
1743 
1744 
1 745 
1746 : 
1747 
1748 
1749 ; 
1750 
1751 

1752 : 

1753 DSFOAB: 
1754 

1753 
1756 
1757 
1758 
175? 
1760 
1761 
1762 
1763 
1764 
1765 
1766 DSF04C: 
1 767 



MOV 
MOVD 



CALL 

MOV 
JBO 
J MP 
ANL 
MOV 
JMP 



MOV 
MOV 
AHL 
MOV 
MOV 
MOV 
AHL 
XRL 



MOV 
ORL 
MOV 

MOV 
JB1 

MOV 
JMP 

ANL 
MOV 
JMP 



A..RO 
P5, A 



TSET1 

A.. R7 

APIUT 

DISEND 

A,«OFEH 

R7 . A 

IDLIHT 



!l bit tiffl^-r counter set t st*rt , 



-SUB ROUrrNE- 



C 04 DROP SELECT. 3 



RO. KSDMSGH 
A.9RQ 
A.#07H 
R1 ^ A 

RO . »DRMAFH 

A,OR0 

A,#07H 

A..R1 

NOCHGE 

A,R1 
A..#08H 
RO, A 

A,R7 
DSF04B 

A.»29 
JMPR 

A . WOFDH 
R7, A 
DSF04C 



:*"t*HEXT CDSF04C3 * 
:RETP. 



C DROP SCAH FOP 04 COMMAND. 



I»E29 



MOV A.RO 
MOVD P5 .. A 
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LOCATION OBJECT CODE LINE 3Q'.»RCE LINE 



01 67237 







1768 












1769 


i 






0779 


D4 0B 


1770 




CALL 


TSETl 






1771 


} 






077B 


F9 


1772 


NOCHGE: 


nov 


A,R1 


077C 


B837 


1773 




MOV 


R0> «DRMAPH 


077E 


20 


1774 




XCH 


ft,9R0 


077F 


B86C 


1775 




nov 


RO. ItSAVDPP 


07S1 


AO 


1776 




MOV 


9R0 . A 






1777 












1778 








0782 


D422 


1779 




CALL 


PARCLL 






1780 








0784 


D414 


1781 




CALL 


VLFOO 






1782 


i 






0786 


2314 


1783 




MOV 


A,»20 


0788 


C4EF 


1784 




JMP 


JMPR 






1785 












1786 


: 










1787 












1788 


• 










1789 


; 




C 04 COMt 






1790 












1791 












1792 


; 






078A 


B86C 


1793 


R04ERS; 


MOV 


RO,#SAVDRP 


078C 


FO 


1794 




MOV 


A, QRO 


078D 


B937 


1 795 




MOV 


Rl ,»DRMAPH 


07SF 


21 


1796 




XCH 


A,9R1 


0790 


AS 


1797 




MOV 


RO, A 






1 798 








0791 


FF 


1799 




MOV 


A,R7 


0792 


S2A7 


1 800 




JB2 


TSUCIN 






1801 


; 






0794 


F1 


1802 




MOV 


A,@R1 


079? 


D8 


1903 




XRL 


A, RO 


0796 


C6AE 


1804 




J2 


MADADE 






1805 








07^ 


B867 


1806 




MOV 


RO,#DEMAPH 


079fl 


FO 


1807 




MOV 


A,9R0 


075S 


F2ftC 


1808 




JB7 


TSUCI2 ' 






1309 


} 






079D 


F1 


181 0 




MOV 


A, i?R1 


07?*E 


5307 


1 81 1 




ANL 


A.#07H 


07A0 


4308 


1812 




ORL 


A, »OSH 


07A2 


A8 


1813 




MOV 


RO, A 


07ft3 


231 E 


1814 




MOV 


A, #30 


07AfS 


C4EF 


1815 




JMP 


JMPR 






1S16 








07Ar 


53FB 


1817 


fsUGIN! 


ANL 


A,»0FBH 


07A? 


AF 


1818 




MOV 


R7, A 






1819 








07AA 


C4F2 


1820 




JMF 


NTDRP 


07AC 


C4AF 


1821 


TSUGI2I 


JMP 


D 2 SEND 






1822 








07AE 


E44F 


1823 


MrtDADE : 


JMP 


MftDAD2 






1824 









1 bit tim« counter set. 



; Parity flag cl«dr 

%t VLF flaas cl«5r 
J St^rt "0" bit set . 

:***HEXT C COM 043*--*^ 
:RETP. 



-SUB POUT I HE 



FILEi AKIjSHICI 



HEWLETT -PACKARD: 3 048 Assembler 



01 67237 



LOCATION OBJECT CODE LINE SOURCE LIHE 







1825 
1326 






































* 






1827 


i 














1828 






C CHANGING 


THE DEVICE MAP. 3 






1829 


r 














1 83 0 
















1S3t 


« 














1832 


J 1 11 i 1 1 


IMtlMniilMMMI 


1 1 1 11 1 i 1 1 1 It ! It 1 M i 1 1 M t 1 M It M 1 1 M 1 1 M 






1833 

1 OO^ 


■ 1 


HEAD 


ADDRESS 


TABLE OF THE DEVICE MAP 1. 






1 335 
1836 


i 1 








;Drop <*0 < d«.'ic< map 1 >, 


07B0 


38 


1 837 
1 838 


ROMTI ! 

; 1 


DB 


DVM1 0 




07B1 


3D 


1 839 
1840 


i \ 


DB 


DVM1 1 




; Drop * 1 « " * - 


07B2 


42 


1 841 




DB 


DVM12 




^Drop »2 " 






1 842 


i 1 








; Drop »3 <. *' . 


07B3 


47 


1 843 
1844 


; i 


DB 


DVM13 




07B4 


4C 


1 845 




DB 


DVM14 




iDrop #4 < " ^. 






1 846 


; 1 








iDrop «5 C " J. 


07B5 


51 


1 847 
1 848 


; \ 


DB 


DVM15 








1 849 


; 1 1 1 M 1 i 1 1 M 1 1 it M M 1 M 1 1 


M 1 t t n 1 II M 1 1 i ! t M 1 ! 1 I I M M II I i M ; 1 1 I I 






1 850 










: Device table head address set. 


07B6 


B837 


1 851 


DEVCH : 


MOV 


RO,#DRnAPH 


07Be 


PO 


1852 




MOV 


A,9R0 




! ' for current drop ». ^ 


07B9 


5307 


1853 




AML 


A,#07H 






07BB 


03B0 


1854 




ADD 


A,#ROMTI 






07BD 


A3 


1355 
1 856 




MOVP 


A, 9ft 






07BE 


A9 


1 857 




MOV 


R1 , A * 






07BF 


F1 


1858 




MOV 


A,9R1 






07CO 


72F8 


1 859 




JB3 


PUEND 




; Device polling map set or not 


07C2 


F9 


1 860 




MOV 


A>R1 




J Priority* or round robin • 


07C3 


0304 


1 861 




ADD 


A,»4H 






07C5 


A8 


1862 




MOV 


RO. A 






07C6 


FO 


1863 




MOV 


A.. 9R0 




t 


07C7 


72 CE 


1 864 




J63 


PRSET 






07C9 


FF 


1 865 




MOV 


A,R7 




; Pol ling flag s«t. around robin.'' 


G7CA 


53EF 


1 866 




AHL 


A.tOEFH 






07CC 


E4D1 


1867 




JMF 


RPSETE 










1 868 










tPollxng ^l^q se*- .• prior It;-' poll. 


07CE 


FF 


1869 


PPSET: 


MOV 


A,R7 




07CF 


431 0 


1 870 




ORL 


A,«t OH 






07D1 


AF 


1871 


RPSETEt 


MOV 


R7,A 










1872 










:R0 = device map 2 pointer. 


07D2 


B8SE 


1873 




MOV 


RO,»DEMAPO 


07D4 


BAOO 


1874 
1875 




MOV 


R2^»0H 




iR2 » F.F flag. 


07D6 


FA 


1876 


DEVPS! 


MOV 


A,R2 




; 


07D7 


960E 


1877 




JHZ 


SMPAG 






07D9 


BAFF 


1878 




MOV 


R2, tOFFH 






07DB 


F1 


1879 




MOV 


ft,9R1 




bit 0-3 > 


07DC 


E4E3 


1880 
1881 




JMP * 


COMCT 
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07DE 


BAOO 


1 332 


SUPAC : 


MOV 




07E0 


Ft 


1 333 




MOV 


A , OR 1 


07E1 


47 


1 334 




SWAP 




07E2 


19 


1885 
1836 




INC 


R 1 


07E3 


530F 


1 887 


COHCT I 


AML 




07E3 


AO 


1 338 




MOV 


9R0 / A 


07E6 


D30F 


1 339 




XRL 


# OFH 


07E8 


C6F2 


1 390 






ft y 


07EA 


F8 


1 89t 




i lU T 


A.RO 


07EB 


D363 


1892 




XRL 


fl,IIDEMflP7 


07ED 


C6F3 


1 893 






DEVCE2 


07EF 


1 8 


1 394 






R 0 


07F0 


E4D6 


1 393 
1896 




.IMP 


L?t: vr'a 


07F2 


C8 


1897 


DEVCE: 


DEC 


RO 


07F3 


FO 


1 398 


DEVCE2 ; 


MOV 


A J 9R 0 


07F4 


4380 


1899 




ORL y 


A, #SOH • 


07F6 


AO 


1900 




MOV / 


9R0. A 


orF7 


83 


1901 
1902 


1 


RET / 


07F8 


B85E 


1903 


PUEHD: 


MOV 


RO,#DEMAP0 


orFrt 


BOFF 


1 904 




MOV 


0RO,#OFFH 


07FC 


83 


1905 
1906 
1907 




RET 








1903 





bit 4 - ? 



map 1 



C*evice end 
D«vic« map end 



: Device map 1 not . 



Errons^f 



238 



01 67237 



WEi'LV hC -^*^T • ^f^'zi w 
cnncrE LINE 



1 '305^ 

2 ; 



4 

5 
•6 
7 
8 
9 
\ 0 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 



9EISHh U_MM 



EOU 01 H 
EQU 12H 
EQU 58H 
EQU 2 



Vcrfion Ho. 



70SHIH0_03 
<<< TOSHIBA MO OS * 
<<< TOSHl * IHO OS >v> 
TOSHI NO OS 

<<< Data Fctrmst 

ftdrx H ECU ftddresi H 

*idr» L < ECU flddresr L 

Data Length H 
Data 1 



< Data tc* Drop P Command / Data 



Data N 



Bv M.TMNtfiKM a T.INOUE 



Function 
< 1 > 



CCC t ECU Commmunicat ion 
Echo Back 

Forced Tuning r Orr Kev 
S«nd Function C ALOH« ) Teirt 



<2> Ram Back up 

<3> - — Verification 



«s$ss << : Bug Lifft ^ * > 

stsst 

SS9SS 

sssss 
sssss 

stssssssssssssssssssststtssTtssttssssssstsss^pssstssstsssssststttst 



BIAS: 



EQU OOOOH 



PROGRAMVERSIOH: EQU BIAS 
PM_CRC_ERROR! EQU BIA3+4 
RXICPC_0K_Y0 : EQU BIAS+S 



DS 4 
DS 4 
DS 4 



APPENDIX C 
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SOURCE LINE 

58 IBFJJVER^FLOW: 
?9 SCAH_MODE„FLfiG: 

60 VIEU„CHAHNEL : 

61 PC_CODE: 

62 EVEHT^CHftHHEL 

63 ; 

64 VLF_ERROR_MftP ! 

65 PC_FC_LIST: 

66 BASIC_ftUTHO! 
67 

68 
69 
70 

71 J 

72 A200H! 

73 CH_HO„FREQ 

74 TIME-TABLE: 

75 JIJMP_ADDRESS : 

76 NEXT„GO.ADRS : 

77 ; 

78 TO_DROP: 

79 ToZcCCt 
90 j 

81 DS2t 

82 INDEX_RX_1 : 

83 IMDEM.TX_1 : 

84 CTRL_1 : 

85 CTftL_1_C0UHT: 

86 IHDEX_RX_2! 

87 INDEX_TX„2: 

88 CTRL_2i 

89 CTRL 2_C0UNT: 

90 PAGE_SU: 

91 ECHO_BhCK_FLAG I 

92 REVERS_CHftNEt : 

93 TX_BUSY_FLAG: 

94 BASE_POINT: 

95 1HIT_P0INT; 

96 BINARY_LED: 

97 ECHO_&ACK_ADPS 
98 

99 CaNV_HO: 

100 DROF_NO: 

101 IC^BYTE: 

102 DEVICE_KO: 

103 ID.BYTE! 

1 04 CONV_MO_BITt 
1 OS DROP_HO_BIT: 
106 DEVICE_HO„BIT: 
1 07 

108 MUL^ADR 

109 EXTPN.STAT 
1 1 0 TEMP_R_CH 

t n " 
112; 

1 1 3 OBF_BF_N 1 

1 1 4 DBF BF CMD: 



EQU 

EOU BIftS+M 
EQU BIfiS+16 
EQU BIAS+32 
EQU BlPi3-)'4S 
EQU BIftS+56 
EQU BlAS-f-iaS 
EQU BIAS+256 
EQU B1AS+256+12S 
j BIftS+512 



EQU 200H 
EQU A200H 
EQU A2 0 0H+10 0H 
EQU A200H+180H 
EQU H200H+200H 

480H 

EQU 0500H 
EQU 06 0 OH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EC>U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



070QH 

DS2-»-2*3 

DS2+2*4 

052+2*^5 

D$2+2*6 

0S2*2*7 

DS2**-2+*S 

DS2+2*9 

DS2*2*1 0 

DS2+2*1 t 

DS2+2*1 2 

DS2+2*13 

DS2+2*14 

DS2+2*15 

D32*2*16 



EQU DS2+2*'1S 
EQU DS2*2*19 
EQU DS2+2*20 
EQU DS2+2-21 
EQU DS2+2*22 
EQU DS2*2*23 
EQU DS2+2-'24 
EQU 032+2*25 

EQU DS2+2*29 
EQU DS2+2*30 
EQU 0S2+2'*31 

74 OH 
EQU DS2+2*32 
EQU OBF BF N+1 



DS 2 
DS 1 
DS 3>f2 

DS 8 

DS 128 
DS 1 28 
DS 128 



DS 256 
8*8*2 
8*8*2 
64*2 



FREQUENCY TABLE SThRT FROM HEPl 



; DS 2 STORE #3 

J DS 2 
} DS 2 



0000 0000 
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1 13 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
,137 
138 
139 
MO 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
132 
153 
154 
155 
156 
157 
158 
159 
160 
161 
1 62 
163 
164 
165 
166 
167 
168 
169 
170 
171 



SOUPCE LINE 

OBF Br_ID: 
OBfIbF_BYTE: 
CONV_SELECT : 



Ef3U 0BF_BF_H+2 
EQU 0BF_BF„H-*-3 
EQU OBF BF„N+16 



S 



DS1 ! 

HOW^EVENT ! 
BEFOF.EVENT ! 
EVEHT_EHttBUE: 

LSB_LEt> t 
!1SB_LED : 
HSB^LEDj 
PPV_LED ! 

KEY DftTftr 
0HE_9EC.TI«ER! 

tuhIr^c^i ! 

TUNER_02 I 
TUNER.CBL: 
UP.FLAG ! 
DOUN_FLAG: 
PC„F COEXIST: 
POUER_FEED ! 



EGU 0780H 

EQU DS1 

EDU DS1+1 

EQU DSl-*-£ 

EQU 0S1*4 
EQU D«1+5 
EQU DSI-^6 
EQU DS1*7 

EQU DS1+9 
EQU 6S1+1 0 
EQU DS1+11 
EQU DS1+t2 
EQU 0S1*13 
EQU DSl+14 
EQU DSt+15 
EQU DS1+16 
EQU DS1+17 



DS16: 

DROP_CMD„BF : 
SPU^CMD.BF 
FROM_OBF_BFi 

SEND^ENABLEi 
SENdZaDDRESS : 
SEND^INDEX! 
SEND_CMD_RESP : 
SEMD DATA^BUFFi 



EQU 800H 
EQU DS16 
EQU DS16-^16*1 
EQU DS16+16*2 

EQU I>S16*16*3 
EQU SEHt>_ENrtBLE-^1 
EQU SEHD.tf»D&RESS*2 
EQU SEND.ftDDRESS+3 
EQU SEHD_ADtPE3*5+4 



53 EVEMT_NO_FREQ i EQU 900H 



DS 16 
16 
DS 16 

DS 1 

OS 2 

DS 1 

DS 1 

DS 123 

DS 236 



KEY_DATfl„STACK 
ECuZaDDRESS : 
TX_LENGTH : 
TX COMHf^HD: 
TxIbUFFER ; 



TIHER_C0UHTER: 
IHDEX HISTORY: 
HISTOPY_BUFFER: 



EOU 10011W 

EQU iCEY_D«Te:t_STACK+l 6**4 

EQU ECU_ADDRE$S+2 

EOU ECU_ADD'^ESS-«^3 

EQU ECU_ADDRESS+4 



EQU 2 00 0H-4 
EQU 200 0H-2 
EQU 2 000*^ 



D*?' 16*^4=1 &24 

DS 2 

DS 1 

D9 1 

DS 256 
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HEWLETT-PiHCKAPD: 3036 Asffembler 
SOURCE LINE 



172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
1S4 
185 
1 S6 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
1 97 
198 

1 99 
200 
201 

2 02 
2 03 
2 04 
205 
206 
207 
208 
2 09 
21 0 

21 1 
212 
213 
214 
215 
216 
217 
218 
219 

22 0 
221 
222 
223 
224 
225 



PHGE_MEM: 

STACK_END J 
STACr^TOP ; 
* 

eS_BflCK:_UP : 
ES_BPiCk"uP_1 : 
E3~B*^CK_iJP_2 : 



£QU 3000H 

EQU 39FFH 
EQU 4000H 



EQU 20 OH 
EQU 4 0 OH 



ES_EVEHT_TIMEP.J EQU 6 00H 



D3 512 
512 

512 

D3 1 28*6 



MUL_HQ 

TiriEP_OUT_CODE 
PLUS_KEY_CODE : 
EVENT_KE'i'_CODE 
ttUTHO_KEV_CODE 
ONOFF~rEY_CODE 
MIHUS_KEY_C0DE 
SCAN_KEY_CODE : 
CLErtFJ;EV_CODE 

send^ke >'_code : 
power_on_code : 
powep2c*ff_code 
recent on_code 

RELEASE_CODE : 
KEY_PUSH_COD£: 

ASC n_E«; 
ASCII.ttU: 
ASCII SC: 

ascii_f: : 

ASC I I^PC : 

Ascii_c:-: 

ASCI I_S£- 
ASCII_fiO: 
ASC I I_DE : 
ASCI I_MU: 
A5Cir_H0! ' 
ASCI r_CO: 
ASCII^PR: 

PUSHBALL : 
POP_ALL t 

J 

SEND.MAX.J 



EC!U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



0 

I OH 
1 1 H 
12H 
13H 
1 4H 
15H 
16H 
17H 
1 8H 
1 9H 
1 rtH 
1BH 
1CH 

4572H 

4 1 55H 

5343H 

4643H 

5043H 

434CH 

5345H 

4164H 

6445H 

0D49CH 

0D4DCH 

43DCH 

5072H 



EQU 6 OH 
EQU 61H 

EQU 64»K2 
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HEWLETT-PACKARD: 8086 As'r«mbler 
SOURCE LINE 



0000 FA 

00 01 BSA2FF 

0004 92 

0005 B8F800 
oooe EF 

0009 B8A4FF 
OOOC 92x 
OOOD B83F00 

001 0 EF 
OOM B8h8FF 

0014 92 

0015 B83C88 
0 0' « EF 

00-9 BAA6FF 
OOiC BeFC21 
OO'F EF 

0020 B80020 
0 023 8ED8 



0025 BBOOOO 
0028 BBOOOO 
0 02B 8907 
002D 83C302 
0030 8tFB0040 
0 034 72F5 



0036 BSOOOO 



229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 

252 

253 

254 

255 

256 

257 

258 

259 

26 0 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 



drop_cmd_fort : 
i>fopZdata_port ! 

ECU_H_ADDRESSi 

ECU„L_ADDRESS : 

INT_OFST 

IHT10FST 

IHT30FST 

TIMER 1_0FST 

ACHD 

ACHC 

BCHD 

BCHC 



EQU 082H 

EQU 08 OH 

EQU 0102H 

EQU 01 OOH 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 



OttOH*(5*4 > 

rt2 

60 
72 
00 
04 
02 
06 



RUN: 



INITIAL SET 


UP IAPX1S6 


ORG 


OOOOH 


CLI 




;LCS SET UP 


16KB 


WOV 


AX, 0FFA2H 


XCHG 


DX, AX 


MOV 


AX, 00F8H 


OUT 


DX.AX 


;PCS SET UP 


FROM OOOOH AT I/O MAPPED 


MOV 


AX^0FFA4H 


XCHG 


DX,AX 


MOV 


AX,003FH J 


OUT 


DX.AX 


MOV 


AX, OFF ASH 


XCHG 


OM , AX 


MOV 


AX.9S3CH 


OUT 


DX . AX 


;MCS SET UP 


04 00 OH 


MOV 


DX, 0FFA6H 


MOV 


AX,21FCH 


OUT 


DX , AX 


MOV 


AX,2000H 


MOV 


DS, AX 



RAM_CLEAR: 
RAM_CLEAR_LP! 



MOV BX>BIAS 
MOV AX,0 
MOV CBXJ^AX 
ADD BX,2 
CMP- BX>4nOOH 
JC RAM_CLEAR_LP 



3-yAITE3 INSERTED 



-JUMP TABLE WRITE 

MOV AH , 0 
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HEULETT-PACKARDi 8 096 Assembler 



0039 8ED8 

003B B83400 
003E C7070002 
0042 Cr470200FE 

004? BB3C00 
004fl C7070003 
004E C7470200FE 

0 053 B6B4 0 0 
0036 C7070004 
005fi C7470200FE 
005F C747040003 
0064 C7470^00FE 
0069 C747080006 
00*&E C7470AO0FE 

0073 B64800 
0076 C7070007 
007A C7470200FE 



007F B80020 
0 082 BEDS 
0 084 8ED0 



0 086 
0089 
008C 
008D 
0090 
0093 
0 094 

oo?r 

009ft 



BA52FF 
B80FO0 
EF 

BA54FF 
B80F00 
EF 

Bft56FF 
B803C0 
EF 



009B B80000 
0 09E BrtCOFF 
OOAl EF 
00A2 BOOO 
00»44 BAC2FF 
0 0A7 EF 



00rt$ B80000 

OOf^B BAD4FF 

OOftE EF 

00f>F BOOO 

0 0B1 BAD6FF 

0064 EE 

OOBS 6CF03F 

0068 B018 



SOURCE LINE 

286 MOV 

287 j INT1 

288 MOV 

289 MOV 

290 MOV 

291 ; IHT3 

292 MOV 

293 MOV 

294 MOV 

295 ; INTO 

296 MOV 

297 MOV 

298 MOV 

299 MOV 

300 MOV 

301 MOV 

302 MOV 

303 ; TIMER 

304 MOV 
303 MOV 

306 MOV 

307 ; SET UP 

308 ; 

309 J 
31 0 

31 1 
312 

313 ; 

314 
315 
316 
317 
318 
319 

32 0 
321 
322 

323 : 

324 ! 

325 
326 
327 
328 
329 
330 

331 ; 

332 ; 

333 
334 
335 
336 
337 
338 

339 ; 

34 0 

341 i 

342 



ADOR,— 



OS, AX 



ADDR . 



ADDR, 



B>?, INTIOFST 
UOPD PTR CBX3,200H 
WORD PTR CBX+23, OFEOOH 

BM, INT30FST 
WORD PTR CBX3,300H 
WORD PTR EB><+2], OFEOOH 

/CASCADED WITH IMT2/INTftO.- 

By.,INT_OFST 
WORD PTR CBX3,400H 
WORD PTR CBX+23. OFEOOH 
yORD PTR CBX+4 3.5 00H 
WORD PTR CBX+63, OFEOOH 
WORD PTR CSX*83.600H 
WORD PTR CBX+1 03, OFEOOH 

INTP. uDDP . : 

Ek,TIMER1_0FST 
fJORD PTR CBX3,70 0H 
WORD PTR CBX+23, OFEOOH 



TIMER- 



MOV AX,2000H 

MOV DS,ftX 

MOV SS.AX 

50KHS SQUARE WAVE 

MOV OX . 0FF52H 

MOV AX. 15 

OUT DX.AX 

MOV DX.0FF54H 

MOV «X,1"5 
OUT 

MOV DX, 0FF56H 

MOV AX.OC003H 

OUT DX.AX 

-INITIAL SET UP tjF DMA CH , 0 : RJt TRAMS 

■SOURCE POIHTEP 

MOV AV.ACHD 

MOV DK.OFFCOH 

OUT DX, AM 

MOV ftL.O 

MOV DX,0FFC2H 

OUT DX.AX 

— IHITIAt SET UP OF DMA CH,I;TX TRANS — 

-DESTINATION POINTER 

MOV AM^ACHD 

MOV DX., 0FFD4H 

OUT DX^AX 

MOV AL^ 0 

MOV DX,0FFD6H 

OUT DX,AL 

STACK SET UP 

MOV SP.3FF0H 

— INITIAL SET UP OF 8274 

MOV AL, 00011 OOOB ;CH. RESET 
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HEWLETT-PfiCKARD ; 3086 Axf^ftbler 



SOURCE LINE 



OOSA E604 


343 




OUT 


ACHC , AL 




344 


; — PTR 2A — 






OOeC BB0231 


343 




MOV 


B^C.OOIIOOOIOOOOftOlOB 


OOBF BPQ400 


346 




MOV 


d::.achc 


00C2 E87E0t 


347 




CALL 


SETCOM ? 




348 


— PTR SB — 




. 0 0 1 0 1 1) 0 0 0 0 00 00 1 OB 


00C3 BB0228 


349 




MOV 


DOCS Bpoeoo 


350 




MOV 


DJ< .BCHC 


OOCB E87501 


351 




CALL 


SETCOM 




352 


} — PTR 4h> — 




* 


OOCE BB0420 


353 




MOV 


BX^ 001 000Q000Q001 QOB 


0D[>1 BAO400 


354 




(10V 


D:^.ACHC * 


00t>4 E86C01 


335 




CALL 


SETCOM 




356 


i — PTR 4B— 






0007 BBD420 


357 




MOV 


6X. 001 000 0 0000001 006 


aOOfi BA06 00 


333 




nov 


DM^BCHC 


OODD £36301 


359 




CALL 


SETCOM . « 




36 0 


. — PTR 7ft — 






OOEO BB077E 


361 




MOV 


BX, 01 1 1 1 11 00000011 IB 


0OE3 BA0400 


362 




MOV 


D^:,ACHC 


00E6 E85f401 


363 




CALL 


SETCOM 




364 


. — PTR IB— ' 






00E9 6801 OC 


365 




MOV 


6X^ 00001 1 0OOOOOOO01B 


QOEC BA06 00 


*366 




MOV 


DX,BCHC 


OOEF E85101 


367 




CALL 


SETCOM 




368 








00F2 BOtO 


369 




MOV 


AL^ 0001 OOOOB 


00F4 E604 


37 0 




OUT 


ACHC«AL 




371 


i — PTR 1*^ — 






OOFG 6B012C 


372 




MOV 


BX. 001 01 1 00 000000016 


O0F9 6(40400 


373 




MOV 


DX,ftCHC 


OOFC £844 01 


374 




CALL 


SETCOM 




375 


. — PTR 3A-- 






OOFF BB05E2 


376 




MOV 


BX. 1 1 1 00010000001 016 


01 02 6A0400 


377 




MOV 


DX^ACHC 


0105 E8'3B01 


378 




CALL 


SETCOM 




379 


RTS OFF— 






0108 &B05E2 


380 




MOV 


6X^11100010 000001016 


0108 BAirt400 


381 




MOV 


DX, ACHC 


01 OE £83201 


382 




CALL 


SETCOM 




383 










384 








385 


, — INTO 






0111 BB2800 


386 




MOV 


AX,23H :L£VEL«O.EDGE TP IGGEP M»iSi- , CA^CmC 


0114 Brt38FF 


387 




MOV 


DX . 0FF38H 


0117 EF 


388 




OUT 


d:;. Ay. 




389 


;--INTl 






0118 B81A00 


390 




MOV 


AX.1AH :LEV£L«1 .LEVEL TR I GGEP . MASJc 


01 IB BAZfkFf 


391 




MOV 


DX> 0FF3AH 


01 IE EF 


392 




OUT 


DX . AX 




393 


$ — 1HT3 






011F B81900 


394 




MOV 


A>M9H ;LEVEL»2, LEVEL TRIGGER .MASK 


0122 B<^3EFF 


395 




MOV 


DX . 0FF3EH 


0125 EF 


396 




OUT 


DM a;: 




397 


. — TIMEKI INTR. 






0126 B80BO0 


398 




MOV 


AX, 101 16 : LEVEL'S. MhSP 


0129 B032FF 


3^99 




MOV 


DX, 0FF32H 
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SOURCE LINE 



012C 


EF 


400 




OUT 


d:^, AX 






401 












4 02 












4 03 












4 04 












405 












4 06 












4 07 












4 08 












4 09 












41 0 












411 












412 












413 












414 












415 












416 












417 












416 


, 










419 












420 




Initial ize 






42t 












422 












423 








012D 


580000 


424 


MAIN ST APT t 


MOV 


AX, 0 






425 








0130 


BBOOOS 


426 




MOV 


BX,TO_DROP 


0133 


a91E0207 


427 




MOV 


CINDEX^RX n^BX 


0137 


891E0407 


428 




MOV 


CIHDEX_TX_n ,BX 


013B 


A23E07 


429 




MOV 


BYTE Pin CTEnP_R:_CH3>AL 


013e 


A21807 


430 




MOV 


CTX_BI,ISY FLAGjTaL 


0141 


A224 07 


431 




MOV 


CCOMV N03,AL 


0144 


A291 07 


432 




MOV 


CP0WER_FEED3,AL 






433 








0147 


A35007 


434 




MOV 


CC0NV_3ELECT:, AX 


014A 


A35207 


435 




MOV 


CCOHV_SELECT+23 , AX 


014D 


A35407 


436 




MOV 


CCOH V_3ELECT+4 3 . AX 


0130 


A35607 


437 




MOV 


CC0NV_3ELECT+6 3 . AX 






438 








0153 


Be0006 


439 




MOV 


BX.TO_CCC 


0156 


891E0C07 


440 




MOV 


C INDEX TX 23 .ex 


015A 


891E0A07 


441 




MOV 


CINDEX_PX_23,BX 






442 








015E 


A20607 


443 




MOV 


CCTRL_1 3 .AL 


0161 


A20807 


444 




MOV 


CCTRL_1_C0UHT3..AL 


0164 


A20E07 


445 




MOV 


CCTRL 23 .AL 


0167 


A24007 


446 




MOV 


tOBF„BF_N3,AL 


016A 


A31407 


447 




MOV 


CECH0_BftCK_FLAG3 ,RX 


016D 


A31607 


448 




MOV 


C REVERS_CH ANEL 3 , AX 






449 








0170 


880030 


450 




MOV 


AX,PAGE_MEM 


0173 


A31207 


451 




MOV 


CPAGE_SUI3>AX 






452 


* 






0176 


SB4107 


453 




MOV 


BX,OBF_BF_CMD 


0179 


891E1 007 


454 




MOV 


C CTRL„2_C0UNT 3 , BX 






455 


$ 






01 7D 


BOOA 


456 




MOV 


AL. 1 0 
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HEMLETT-PACKAPD : 9086 Assembler 
SOURCE LINE 



017F 


A28A07 


457 






458 


0182 


080020 


459 


0185 


A3FfelF 


460 


0188 


ES8205 


461 






462 


018B 


E8D60S 


463 


018E 


E8F305 


464 


0191 


E84B06 


465 


0194 


B03F 


466 


0196 


A2QE00 


467 






463 






469 


0199 


£85606 


470 


019C 


E8D306 


471 


019F 


E8FC05 


472 


01 A2 


E887 05 


473 






474 






475 






476 


OlftS 


B60004 


477 


01^48 


26813FA5A5 


473 


01 AD 


740A 


479 


OlflF 


BB0002 


'430 


0182 


26813FA5A5 


481 


01 B7 


7542 


482 


0189 


8BF3 


483 


01B8 


BBFCOI 


484 


OIBE 


B90000 


485 


01C1 


26326F04 


486 


01CS 


26 024F04 


487 


01C9 


43^ 


488 


01 C A 


48 


489 


01CB 


75F4 


490 






491 


01 CD 


263A6C02 


492 


OlDt 


7528 


493 


01 D3 


263A4C03 


494 


0107 


7521 


495 






496 


01D9 


eBDE 


497 


01DB 


81F30002 


498 


01 DF 


81F30004 


499 


01 E3 


891EFCtF 


500 






501 


01 E7 


B80002 


5 02 


OlEA 


BBOOOO 


503 


01ED 


268 A OC 


5 04 


OlFO 


880F 


505 


01F2 


43 


506 


01 F3 


46 


507 


01F4 


48 ^ 


508 


01 F5 


75F6 


5 09 


01 F7 


E901 00 


51 0 






51 1 


OlFA 


90 


512 






513 



MOV E0NE_SEC.TIMEP3 ,AL 
«0V AX,HISTOPt_BUFFEP 

MOV E inde;-:_histopv3 , ax 

CALL ECO_ADPS„PEAD 

CALL INIT_AUTHO_TBL 
CALL IHIT_VIE1J_TBL 
CALL IHIT.CODE 
MOV AL,3FH 

MOV £SCAH_M0DE„FLAG3, AL 



CALL FPEQ.CALC 
CALL CHANNEL_HOSEI 
CALL EVEWT_DATA_CL 
CALL INIT_EV_TIMER 



MOV BX,ES.eACK_UP_2 

CMP WORD FTP E£: CBXl , OAShSH 

JZ BACK.UP.KAI 

MOV BK,ES_BftCK_UP.1 

CMP WORD FTP ES:CB>n,0A5A5H 

JH2 BACK.UP.EXIT 

MOV SI.BX 

MOV AX, 5 08 

MOV CX,0 

XOR CH,ES!EEX+4 3 
ADD CL,ES:CBX*4 3 
INC BX 
DEC AX 

JN2 BftCK_UP_CKl 

CMP CH,ES:CSI+23 
JN2 BACK UP_EXIT 
CMP CL,ES:CSI+33 
JNZ BACK_UP_NONE 

MOV BX,SI 

XOR BX,ES.BACK_UP_1 

XOR BX,ES.BACKJJP_2 

MOV rTIMER_C0UNTER3,BX 

MOV AX, 512 

MOV BX.PROGRAMVERSION 

MOV CL,ES:CSI3 

MOV CBX3,CL 

INC BX 

INC SI 

DEC AX 

JN2 BACK_UP_CK2 
.IMP BACKJJP_EXIT 

NOP 
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HEULETT-PACKMRD: 8086 Assembler 



SOURCE LIHE 



01FB 


E81D05 


314 


QIFE 


E83D05 


315 






516 


02 01 


BEOOOO 


517 


02 04 


C£04Se 


518 


0207 


C64401 12 


519 


02 OB 


C&440201 


52 0 


02 OF 


C644 0302 


521 






522 






523 


0213 


BB4 0flO 


524 


0216 


BACAFF 


525 


0219 


EF 


526 






527 






528 


021 A 


B07F 


329 


02 1C 


BB3C07 


530 


02 IF 


8807 


531 






532 


0221 


B84C0C 


533 


0224 


Bfl28FF 


334 


0227 


EF 


535 






536 






'537 


0229 


BB03D9 


538 


022B 


BA0400 


539 


022E 


E3120Q 


54 0 






541 


0231 


B8Q008 


542 


0234 


BA62FF 


543 


0237 


EF 


544 


0238 


68S1C0 


545 


023B 


Bft66FF 


546 


023E 


EF 


547 






548 


023F 


FB 


549 






550 


024 0 


E9BO00 


551 






552 






553 






554 






555 






556 






557 






558 






559 






560 


0243 


8AC3 


561 


0245 


EE 


562 


0246 


8AC7 


563 


0248 


EE 


564 


0249 


C3 


565 






566 






5S7 


024A 


B001 


568 


024C 


E604 


569 


024E 


BOOF 


570 



BACK_UP_EXITi 



CALL INIT TIP1_TBL ; • 

CALL lNIT_JlJMP_Teu ;; 

MOV SI,PROGRAnVERSIOH 
MOV BYTE PTR CSIJ.SEISAKU YY 
MOV BYTE PTR £51+ 11 . SEISAKU MM 
MOV BYTE PTR tSI +23 , 3E rSAKU~DD 
MOV BYTE PTR tSI*33 , SE ISAKU~VV 



MOV 


AX. OA 04 OH 


MOV 


DX, OFFCAH 


OUT 


DM, AX 


IH 


AL.ACHC 


AND 


AL, 01 01 1 1 11B 


MOV 


AL, 01 1 1 1 1 1 IB 


MOV 


BX,EXTRN STAT 


MOV 


BYTE PTR CSXJ^AL 




MOV 


AX, 01 001 1006 ;NOU 


MOV 


DX, 0FF28H 


OUT 


CX, AX 








MOV 


BX, 1 1 01 1 001 0000001 IB 


MOV 


DX.ACHC 


CALL 


SETCOM 


MOV 


AX, OOdOGH 


MOV 


DX, 0FF62H 


OUT 


DX.AX 


MOV 


AX. 1 1 000000000000016 


MOV 


DX, 0FF66H 


OUT 


DX , AX 


STl 



; NOW UNMASK INT 0 , I NT 1 , I NT? . TI MEP 1 IHTF 



4HP HAJIMEPUYO 



SETCOM: 



-SETCOM 
MOV 
OUT 
MOV 
OUT 
RET 



AL.BL 
DX, AL 
AL ,BH 
DX . AL 



f PTI^ 

HDLC_TX_START: MOV 
OUT 
MOV 



AL, 00000001B 

ACHCAL 

AL.. 00001 1 1 IB 
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HEWLETT-PhCKARD: 3086 As-embler 
SOURCE LINE 



0250 E604 



0252 
0254 
0256 
0259 
025C 
025E 
02G0 
0261 
0263 
0265 
0267 
0269 
026B 
026D 
026F 
0271 



BOOS 

£6 04 

A01607 

A23E07 

8f)E0 

24 01 

F8 

DOCO 
0C60 
E6 04 
BO 05 
£606 
dP)C4 
24 02 
OCEO 
£6 06 



0273 
0276 
0279 
027C 
027F 
02d2 
0285 
0288 

0288 
0280 
028F 
0292 
02^4 
0295 
0297 
0299 



£85300 
£85000 
E84D00 
£84A00 
£84700 
E84400 
£841 00 
E83E00 
✓ 

BOOS 

£604 

A03E87 

2401 

F8 

DOCO 
0C69 
£604 



Q29B B080 
029D £604 



029F 
02A1 
02F^2 
02ft5 
02n6 
02^8 
02(^B 
02PC 
02AE 
02B0 



dBC6 
40 

BADOFF " 
£F 

6002 

BAD2FF 

EE 

8AC1 

B400 

BAD8FF 



571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
59 0 
591 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
6 03 
604 
6 05 
6 06 
6 07 
6 08 
6 09 
61 0 
6t 1 
612 
613 
614 
615 
616 
617 



OUT 

■ — REVERSE CH 
MOV 
OUT 
MOV 
MOV 
MOV 
AND 

cue 

ROL 
OR 
OUT 
MOV 
OUT 
MOV 
AND 
OR 
OUT 

-RTF' 5A 

MOV 

OUT 

MOV 

OUT 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 
-PTR 5A 

MOV 

OUT 

MOV 

AND 

CLC 

ROL 

OR 

OUT 

RTS OH- 



ACHC. AL 

SELECT 

AL, 000001 01B 
ACHC f AL 

AL^BYTE FTP C REVERS_CHANELD 
BYTE PTR CTEMP_R_CH3, AL 
AH^AL 

AL> 00000001B 
AL 

AL.. 01 1 OOOOOB 
ACHC, AL 
AL, 000001 01B 
BCHC. AL 
AL, AH 

AL, 0000001 OB 
AL, 1 1 1 000006 
BCHC, AL 



AL, 000001 01 B 
ACHC, AL 
AL, 01 1 OOOOOB 
ACHC, AL 
WAIT 
UAIT 
WAIT 
UAIT 
UAIT 
WAIT 
WAIT 
WAIT 



RTS HOLD 12ftS UNTIL Tj. .EMA&L 



AL, 000001 01B 
ACHC AL 

AL,BYTE PTR CTEMP_R_CM3 
AL, 00000001B 

AL 

AL, Oil 01 OOIB 
ACHCAL 



MOV 
OUT 

-INITIAL SET UP OF 

-SOURCE POINTER ^ET 

DESTINATION POINTER SET 



AL>10«OOOOOB 
ACHCflL 
DMA,CH.1 !TX TRANS 



618 


MOV 


A>C,Sl 


619 


INC 


AX 


620 


MOV 


DX, OFFDOH 


621 


OUT 


DX,AX 


622 


MOV 


AL,02H 


623 


MOV 


DX, OFF02H 


624 


OUT 


DX,AL 


625 


MOV 


AL,CL 


626 


MOV 


AH,0 


627 


MOV 


DX, 0FFD8H 



: SOURCE hDR. 



J TRANSFER COUNT 
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HEWLETT-PACKARD: 9086 Affsembl«r 
SOURCE LINE 



02B3 


EF 


628 






629 






630 


02B4 


BADPFF 


631 


02B7 


B8861 6 


632 


02Bft 


EF 


633 






634 


02BB 


E80B00 


635 


d2BE 




636 


SBDE 


637 


02C0 


BAO? 


638 


02C2 


E60a 


639 






640 


02C4 


BOCO 


641 


02C6 


E604 


642 


02C8 


C3 


643 






644 


OSes' 


BBQOOO 


645 


02CC 


43 


646 


02CD 


BIFBFFOO 


647 


02D1 


73F9 


648 


02D3 


C3 


649 






650 






651 






652 






653 






654 






655 






656 






657 






£Sfi 
o 






659 






66 0 






661 






662 






663 






664 






665 






666 






667 






668 






669 






670 






671 






672 






673 






674 






675 






676 






677 






678 


6300 




679 


6301 


60 


680 


6302 


E480 


681 






682 


63 04 


88361 007 


683 


63 08 


8804 


684 



OUT DX,rtX 

— TRANSFER COUNT 

CONTROL UORD SET 

MOV DX.OFFDAH 
MOV AX^01686H 
OUT OX , AX 

-WAIT ROUTINE 

CALL WAIT 

-FIRST BYTE OUTPUT 

MOV , BX^SI 

MOV AL, CBX3 

OUT ACHD . AL 



,:Drift GO 



; SOURCE ADR. 



WAITi 
UAIT1 1 



MOV 
OUT 
RET 
•WAIT- 
tlOV 
INC 
CHP 
JNE 
RET 



AL. 1 1 OOOOOOB 
ACHC . AL 



BX, 0 
BX 

BX^ OFFH 
UAIT1 



i 



-INTR 3- 
ORG 
CLI 



06300H 



; *>ki)*tic4<4c*iiiitrHtiitiit QBF Interrupt Operation 

; 

s 

OBF_IHTERRUPT : PUSHF :PUSH ALL 

D6 6 OH 

IN AL,DROP_DATA_PORT 

; " 

MOV SI,CCTRL 2 C0UNT3 

MOV CSIl.AL " . D^ta Store 
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HEWLETT-PACKARD I 9096 ftssc»bl«r 



SOURCE LINE 



e93«1007 

(io^ •£4907 
' 931S FEOft4007 
•31« 9ftOE4087 
•A«491 

4310 99F901 
4329 79er 
•32B »99t 
•324 •9PC0e 
4527 7429 

4329 99FC97 
432C 7424 
432E E99200 

4331 9BF902 
4334 72F9 

4334 4992 
4334 90FC84 
•339 7405 

4330 9 OF C 04 
4340 7S19 

tiAZ 99F964 
4349 724C 
"U47 91^93 
•493 
4nl 3C93 
434C 7592 
•339 FCC9 

4352 3AC9 
•354 725D 



•35« 
•339 
635C 
4369 
C3&S 
•3&S 
•399 
•36B 
436E 
•372 
•375 
•379 
•37C 
•37E 
•3ft1 



9BS401 

•0CA49 

9BlEFEir 

9917 

9954 93 

•95702 

•95405 

•95704 

8B1«FC1F 

8957 •• 

93C389 

•tF90939 

7293 

999029 : 

991CFE1F 



•385 9A2«eC07 
•399 90FC29 
•39C 73 !C 



•95 

•97 I 

•99 

•99 

•90 

691 

•92 J 

•93 

•94 

•95 

«9« 

•97 

•99 

•99 

700 OBF_RET_t 

701 J 

702 RESPOH3E.2I 
703 

704 I 
705 
709 
707 
>08 
709 

710 t 

711 RESPOHSE.VAL r 
712 

713 
714 
715 
71* 
717 
719 s 

719 RESPOHSE.CHKi 
720 

721 J 

722 DBF PftCKETi 
723 

724 / 

725 

72C 

727 

729 

729 

738 

731 

732 

733 

734 

735 

73< OV.HEHOi 

i 

738 
739 
740 
741 I 



INC SI 

MOV tCTRL.2_C0UHT:,SI 

MOV SI.OBF.BF_H 

IHC BYTE FTR C0BF_BF^H1 

MOV CL,C0BF.BF_N3 

nov AH. est-*- 13 

CRP CL.l 

JNZ RESP0HSE_2 

MOV AL.I 

CMP AH,0 

JZ RESPOMSE.CHK 

CMP AH, 7 

RESPOHSE.CHK 
JMP OBF.RET 

CMP CL,2 

JC 0BF_RET_1 

MOV AU,2 

CMP AH»84H 

JZ RESPOMSE.VAL 

CMP AH, 4 

JHZ RESPOHSE_CHIC 

CMP CL.4 

JC OBF.RET 

nOV AL.CSI^33 

ADO AL,3 

CMP AU,3 

JHZ RESPOHSE.CHJC 

IHC AL 

CMP CL.AL 
JC OBF.RET 

MOV DX,CS1*I3 
OR DL,40H 

MOV BX.tlHDEX.HlSTOPVa 

MOV CBX3*DX 

MOV DX*C5I4'33 

MOV £BX*23,DX 

MOV DX.tSI*33 

MOV CBX«-4 3»DX 

MOV 0X,tTlMeR_C0UHTER3 

MOV tBX«63,DX 

ADO BX,8 

CMP BX.PACE.MEM 

JC CBF MEMO 

MOV BX,HISTORV_BUFFER 

MOV tIHDEX„HIST0RV3,BX 

MOV AH,tCTRL_23 
. CMP AH, 40 
JHC OBF_HEW 



Pointer Incrc*«nt 

D9t« Length IncrvMnt 
AH « Ce»Mantf 9yt« 



1 9vt« R«»pon«« 
C 00 3 ( 07 3 



; 2 Bwtt Tespon»e 

; C 01 3 C 02 J t 03 3 t 05 3 C 04 3 t 08 3 

1 V«li«bic Length 

: C 04 3 C 84 3 



C 04 3C 08 3 > 4 
Byt« Length Load 



; C 043 C 84 3 Error Response 



8742 > 80166 Then OR 40H 
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G3dE 8B1EOA07 
6392 8807 
6394 FEC3 
6396 eA£4 01 
6399 8827 
6398 46 
639C FEC3 
639E FEC8 
631^0 75F4 

63A2 FE060E07 
63A6 891E0ft07 

63AA A240 07 
63AD B841 07 
63B0 A31007 

63B3 880F00 
6386 8A22FF 
63B9 EF 
63BA 61 
63BB 9D 
-63BC FB 
63BD CF 



6200 9C 

6201 60 

6202 8B1E0407 
6206 8A0E0607 
62 OA 8A26 0807 
620E 80FCOO 
6211 756C 

6213 80F900 
6216 750A 

6218 B81A00 
6218 BA3AFF 
621 E EF 
621 F E973 00 

6222 8A27 
6224 FEC3 
6226 8A07 
6228 E682 

622R FEC3 
622C 891E0407 
62^0 FECC 
-*232 88260807 



SOURCE LINE 

742 
743 
744 

745 RESPONSE TRNS : 
746 
747 
748 
749 
730 
751 ; 
752 
733 

754 ; 

755 OBF^NEU: 
736 
757 
738 ; 

759 OBF_RET! 
760 
761 
762 
763 
764 
'765 

766 i 

767 
768 
769 
77 0 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 



MOV BX,CINDEX_RX 23 
MOV CBX3,AL 
INC BL 

MOV AH, CSr-^l 3 
MOV CBX3,AH 
INC SI 
INC BL 
DEC AL 

JN2 RESPONSE^TRNS 

INC BYTE PTR CCTRL 23 
MOV CINDEX_RX_23.BX 

MOV C0BF_BF_H3,AL 
MOV AX,OBF_BF CMD 
MOV CCTRL_2.COUHT3, AX 



MOV 
MOV 
OUT 
D6 

POPF 
ST I 
I RET 
-INTR 1- 
ORG 
CLI 



AX, 15 
DX, 0FF22H 
DX, AX 
6tH 



} tOBF_BF_H3 « 0 

; CCTRL.2_C01JNr] « OBF_BF_CMD 

;POP ALL 



06200H 



Drop ProcMsor IBF Op«r*tion 



IBF_lNTERRUPTi 



IBF_1ST: 



IBF_EMPTY: 



IBF_EXIST! 



PUSHF 
DB 6 OH 

MOV BX,t INDEX TX_n 
MOV CL, CCTRL_T3 
MOV AH, CCTPL 1 COUNT 3 
CMP AH, 0 
JN2 IBF_2ND 



CMP CL. 0 
JNZ IBF.EXIST 
-MASK IBF/ INTR. 
MOV 
MOV 
OUT 
OMP 



AX, 1 AH 
OX, 0FF3AH 
DX, AX 
2BF_RET 



MOV AH>CBX3 
INC BL 
MOV AL^C8X3 
OUT DROP_CMD„PORT,AL 

INC BL 

MOV CINDEX_TX_1 3.BX 
DEC AH 

MOV CCTRL_1_C0UHT3,AH 
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HEWLETT-P^^CKARD : 8086 Assembler 



SOURCE LINE 



6236 750^ 
6238 FEC9 
623A 880E0607 



623E 
6242 
6244 
6246 
6249 
624B 
624D 
6250 
6252 
6254 
6237 
6259 
625B 
625E 
626 0 
6262 
6265 
6269 
626C 
626F 
6273 
6275 
6278 
627C 



8B36FE1F 

88 04 

8 A 07 

884401 

FEC3 

8A07 

8844 02 

FEC3 

8 A 07 

884403 

FEC3 

8A07 

884404 

FEC3 

8A07 

8844 05 

8B16FC1F 

395406 

d3C608 

81FE0030 

72 03 

BE0020 

8936FE1F 

E91800 



627F 8A07 
6291 E680 
6283 FEe3 
6285 891E0407 
6289 FECC 
628B 88260807 
628F 7506 
6291 FEC9 
6293 880E0607 



6297 B80D00 
629A BA22FF 
629D EF 
629E 61 
629F 9D 
62A0 F6 
62A1 CF 



6400 9C 

6401 60 

6402 £404 



799 
800 
801 
802 
8 03 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
,821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
337 
838 
339 
84 0 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 



JNZ IBF.PACKET 
DEC CL 

MOV CCTRL_U,CL 

i 

IBF PACKET: MOV SI , C IHDEX_HI ST0RY3 

" MOV CSI3,AL ; 

MOV AL,C6X3 
MOV LSI*n,AL 
INC BL 
MOV ftL,CBX3 
MOV tSI*23,AL 1 
rHC BL 
MOV AL,£BX3 
MOV CSI*33,AL ; 
INC BL 
MOV AL,CB:n 
MOV CSI+43,ftL ; 
IHC BL 
MOV AL,CBX3 
MOV CSI+53,AL ; 
MOV DX, CTlMER_C0UNTER3 
MOV i:SI+63,DX 
ADD 31^8 
CMP S1,PAGE_MEM 
OC IBF MEMO 
MOV SI,HISTORY_BUFFER 
MOV CXNDEK.H1ST0RY3,SI 
JMP IBF_RET 

MOV AL,CBX3 
' OUT DR0P_DATh_PORT , AL 
INC BL 

MOV CIND£X_r;i_ll,BX 
DEC AH 

MOV tCTRL_1_C0UHT3, AH 
JH2 1BF_RET 
DEC CL 

MOV tCTRL_n.CL 



1BF_MEM0j 

; 

IBF_2ND; 
IBF.SET: 



IBF_RET( 



•IN.SERV3CE LATCH RESET 

" MOV AX, 13 

MOV DX, 0FF22H 

OUT DX,AX 

DB 6tH 

POPF 

ST I 

IRET 



— INTR 0 

■External staf.us Intr." 

ORG 064 OOH 

CLI 

PUSHF 

DB 6 OH 

IH AL,ACHC 
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HEWLETT-Pf^CKrtRD: 6 086 rtsi:«mbl*r 
SOURCE LIME 









856 








64 04 


8AC8 




357 




MOV 


CL, AL 


6'4 06 


BOl 0 




358 




MOV 


hL, 0001 00008 


64 08 


E6 04 




859 




OUT 


ACHC. AL 


64 OA 


E4 04 




860 




IN 


AL. ACHC 


64 OC 


8AE8 




861 




MOV 


CH, AL 


64 OE 


A03C07 




862 




MOV 


AL,BYTE PTR CEXTRH STAT3 


64 I 1 


8AD0 




863 




MOV 


DL,AL 


64 13 


8fiC5 




864 




MOV 


«L,CH 


6415 


DOCO 




865 




ROL 


AL 


6417 


DOCO 




866 




ROL 


AL 


6419 


DOCO 




867 




ROL 


AL 


64 IB 


7207 




868 




JC 


Loy 


64 ID 


8AC1 




869 




MOV 


AL.CL 


64 IF 


24DF 




870 




AND 


AL, 110111118 


6421 


E90700 




871 




JMP LOZ 










872 








6424 


8AC1 




873 


LOY: 


MOV 


AL,CL 


6426 


0C20 




874 




OR 


AL> 001 OOOOOB 


6423 


E90000 




875 




JMP 


LOZ 


642B 


A23C07 




376 


LOZ: 


MOV . 


BYTE PTR EEXTRM STAT3,AL 


64 2£ 


8AC2 




877 




MOV 


AL.DL 


6430 


241 0 




878 




AMD 


AL, 0001 OOOOB 


6432 


8AE0 




87? 




MOV 


AH, AL 


6434 


8^*C1 




880 




MOV 


AL,CL 


6436 


241 0 




881 




AND 


AL, 0001 OOOOB 


6438 


3AE0 




882 




CMP 


AH, AL 


64 3 A 


753A 




883 




JNZ 


EXIT 


64 3C 


dAC2 




884 




MOV 


AL,DL 


643E 


2420 




385 




AND 


AL. 001 OOOOOB 


6440 


8AE0 




886 




MOV 


AH,hL 


6442 


8AC5 




887 




MOV 


AL,CH 


6444 


2420 




888 




AND 


AL, 001 000008 


6446 


3AE0 




889 




CMP 


AH, AL 


6448 


8AC2 




890 




MOV 


AL,DL 


644A 


2480 




891 




AND 


AL , 1 OOOOOOOB 


644C 


8AE1 




892 




MOV 


AH.CL 


644E 


80E480 




893 




AND 


AH, 1 OOOOOOOB 


6451 


32E0 




894 




HOR 


AH. AL 


6453 


7521 




895 




JNZ 


EXIT 


6455 


8flC1 




896 


TX_UNDRH : 


MOV 


AL,CL 


6457 


2444 




397 




AND 


AL, 01 0001 OOB 


6459 


3C40 




898 




CMP 


AL. 01 OOOOOOB 


645B 


75 1 9 




899 




JNE 


trt 1 1 : NOT J.\ 


645D 


B028 




900 




MOV 


AL, 001 01 OOOB 


64 3F 


E604 




901 




OUT 


ACHC, AL 


6461 


B81 OOE 




9 02 




NOV 


AX, 36 0 0 


6464 


BA5AFF 




903 




MOV 


DX, 0FF5AH 


6467 


EF 




904 




OUT 


DX, AX 


6468 


BBOIEO 




9 05 




MOV 


AX, 1 1 1 0000000C0O001B 


6466 


BA5EFF 




906 




MOV 


DX, 0FF5EH 


646E 


EF 




907 




OUT 


DX, AX 


646F 


86 03 00 




9 08 




MOV 


AX, 001 IB 


6472 


BA32FF 




9 09 




MOV 


DX,0FF32H 


6475 


EF 




91 0 
911 




OUT 


DX, AX 








912 


t 

jXITi 


MOV 


AL, 0001 OOOOB 
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6476 B038 
6478 E6 04 
647A B80C00 
647D BA22FF 

6480 EF 

6481 B80000 
6484 A218 07 
6487 ft3t407 
648 A 61 
648B 90 
648C FB 
648D CF 



6500 9C 

6501 60 

6302 8B1Et207 



6506 
6508 
65 OA 
6506 
650D 
651 0 
651 1 
6513 
6516 
6517 
651 A 
6510 
651 E 
6521 
6524 



E400 

8807 
43 

8BC3 

BAC4FF 

EF 

B002 

BAC6FF 

EF 

B8FF0O 
BAC8FF 
EF 

B846A2 
BACAFF 
EF 



HEWLETT-PACKARD : 
SOURCE LINE 



3086 Assembler 



913 ; 

914 EX I T : 
915 

916 
917 
918 


OUT ACHC.AL 


MOV AL.. 001 t 1 OOOB 
OUT ACHC . AL 
Mnv f^X J 1 2 


Mnv DX,0FF22H 


OUT OX , AX 


919 ; 

920 

921 

922 

923 


flOV AX^ 0 


MOV CTX BUSY_FLAG3 , AL 


MOV CECHO BACK_FtAG3.AX 
DB " 


924 


POFF 


925 


ST I 


926 


I RET 


927 




928 




929 




930 




931 




932 




933 




934 




935 




936 




937 




938 




939 




940 




941 




942 





6525 B038 
6527 E604 



943 ; 


INTR 1 


944 


ORG 


945 j 9899999 


CLI 










948 


PUSHF 


949 


DB 


95 0 


MOV 


951 ; 


IH 


952 HON: 


953 


MOV 


954 


INC 


955 


MOV 


956 


MOV 


957 


OUT 


958 


MOV 


959 


MOV 


960 


OUT 


961 


MOV 


962 


MOV 


963 


OUT 


964 


MOV 


965 


MOV 


966 


OUT 






968 


MOV 


969 


OUT 



06500H 



IHT SHORI- 



6 OH 

BX.UORD RTF CPAGE_SW3 



AL^ACHD 
CBXa.AL 
B" 

AX,BX 

DXJ.0FFC4H 

DX . AX 

AL,02H 

DX. 0FFC6H 

DX. AX 

AX. 255 

OX,0FFC8H 

DX>AX 

AX^ 0A246H 

DX^OFFCAH 

&X^AX 

;et 

al.ooi 1 1 ooob 

ACHC, AL 



: 1ST DATA INPUT 



SOMA START 



9 



255 
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01 67237 



SOURCE LINE 



6529 B80C00 
6S2C BA22FF 
652F EF 
6330 61 

6531 9D 

6532 FB 

6533 CF 



6600 9C 

6601 60 

6602 E86400 
6605 7236 
6607 63060^^0001 
660C 8316080000 
6611 88361207 

6615 8B1C 

6617 3B1E0014 

66 IB 7419 

661D 81FBFFFF 

6621 7413 

6623 83FB00 

6626 75 IE 

662« A 10014 
662B 23A4 03 
662E 3B4403 
6631 7513 



6633 83C603 

6636 89361407 

663A 81C60001 

663E 81E60033 

6642 89361207 

6646 B038 

'6648 £604 

664A B80C00 

664D 8A22FF 



970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1 000 
1 001 
1 002 
1 003 
1 004 
1 005 
1 006 
1 007 
1 008 
1 009 
1 01 0 
1 01 1 
1 012 
1 013 
1 014 
1015 
1 016 
1 017 
1018 
1 019 
1 020 
1021 
1 022 
1023 
1024 
1025 
1 026 



MOV 
flOV 
OUT 
DB 

POPF 

STI 

IRET 



AX. 12 
DX, 0FF22H 
DX, AX 
61H 



-IHTR 0 

'Speci-al Ra . intr. 

ORG 06600H 

CLI 



RX_INTERRUPT : 
RX RCV! 



ALOHA CHECK: 



MY ALOHA: 



MY ADRS! 



RX RET: 



PUSHF 
DB 6 OH 

CALL RX.RECEIVE 
JC RX_CRC_ERP 

ADD WORD PTR CRX_CRC_0K_Y0+23 . 1 
ADC yORD PTR CRK„CRC_Ok:_YO ] , 0 

MOV si,cpage_sij: 

MOV BX,CSI3 

CMP BX, CECU.ADDRESS: 

J2 MY_AORS 

CMP BX, OFFFFH 

J2 MY_ADRS 

CMP BX,0 

JN2 RX.RET 

MOV AX.CECU„ADDRESS3 
AND AX,CSI+33 
CMP AX, CSl+53 
JN2 RX_RET 



ADD SI, 5 

MOV CECHQ„BACK_FLAG3,SI 



CRC Error^ 



i BX » R«ceiv« Address 



; Global Address 



SI ECU H Addr^si; 

+ 1 L 

+2 Tv Length 

+3 MrtSK H Address 

+4 L 

+5 Ref. H Address 

*6 L 

+7 Real Tx Length 

Aloha Addr'Ess 

ECHO Back Buffer Address l- 



ADD 
AND 
MOV 

MOV 
OUT 



MOV 
MOV 



SI, 1 OOH 
SI,3300H 

WORD PTR CPAGE_$I.J3 .91 

AL, 001 1 1 0008 
ACHC, AL 

AX.. 12 

D:^ 0FF22H 
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6(55 0 EF 
6471 B001 
6653 E604 
6Ji55 BO OF 



6657 
663* 



E604 
61 



665A 9D 

663B FB 
6650 CF 

66SD 8?0606000t 
6662 83160400^0 
6667 EBDO 



6669 
666A 
666n 
6670 
6671 
6673 
6675 
6677 
6679 
667B 
6670 
667F 
66d1 
6683 
6685 
6687 



9 0 

B844A0 

BACAFF 

EF 

B001 

E604 

E404 

DOCO 

OOCO 

B030 

E604 

6040 

E604 

BOZO 

E604 

C3 



6633 B8008 0 
668B BAa2FF 
66?E EF 
66SF C3 



67 00 
6 0 1 
670* 
6705 
6708 
6709 
670C 
670F 
671 0 
6713 
&716 



9C 
60 

B81 OOE 
Bfl5rtFF 
EF 

680160 
PttT.EFF 
EF 

B80B0O 
Bft32FF 
EF 



SOUFCE LINE 



6717 B028 
6719 £604 



t 027 
1 028 
I 029 
\ 030 
♦ 031 
1 032 
1 033 
1034 
1 035 
1 036 
1 037 
1 033 
1 039 
1 040 

1041 ; 

1042 PX^FECEI'-JE 
1 043 

1 044 
1 045 
\ 046 
I 047 
1 048 
1 04? 
1 050 
1 051 
1 052 
1 053 
I 054 
t 055 
1 056 
1 057 

t058 : 

!059 : 

1 060 
1 061 
1 062 
1 063 
1 064 
1 065 
1 066 
1 067 

1 068 ? 99'? 9 
1 069 
1 070 
1 071 
1 072 
1 073 
1 074 
1 075 
1076 
1077 
1 078 
1079 

1080 ; 

1081 
1082 

1083 i 



OUT 
MOV 
OUT 
MOV 
OUT 

oe 

POPF 



DX . AX 

ttL, 00 00 00 01 B 

«L. 00001 II IB 
hCHC . rtL 
6 IH 



3TI 
IPET 

ADO MOPD FTP CPX «" PC_EPP0P*2 1 . 1 

ADC WOPD FTP C*^-Opi:_EPP0P3 . 0 



HOP 

MOV 

MOV 

OUT 

MOV 

OUT 

IN 

POL 

POL 

MOV 

OUT 

MOV 

OUT 

MOV 

OUT 

PET 



d::. 0FFC»^H 

(iL . 00000O01B 

w'. HC , hL 

AL.mCHC 

rtL 

ML 

hL . 001 1 OOOOB 

ACHC . wL 

rtL,. 01 OOOOOOB 

hCHC . rtL 

ML . 001 OOOOOB 

MCHC.ML 



:DI1« STOP 

:5ThTIJ= IHPUT 

:EPPOP PE'IET COM 
.:RESEP CPC CECKEP 



EOI . 



-NON SPECIFIC EOI 

MOV H::.900rtH 

MOV d::.off22h 

OUT t**' 
PET 



TX_D t SttBLE^c^OU T IHE 

— TIMFP 1 It'TP 





067 0 OH 


CLI 




PU SHF 




DB 


6 OH 


MOV 


tiA. 36 0 0 


MOV 


D:!,0FF5rtH 


OUT 


D : : . M>t 


MOV 


0i 1 OOOOOOOOOOOOl B 


MOV 


D::. 0FF5EH 


PUT 


D.I.MX 


MOV 


MM, 1 01 IB 


MOV 


DJC>0FF32H 


OUT 


d:<>mx 


MOV 


ML^ 001O1OO0B 


OUT 


f^CHC . f^L 
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HEULETT-PACKf^RD: 8086 Assembler 



SOURCE LINE 



671B BOOS 
671D E6Q4 
67tF A03E0r 
6722 2401 

6724 F8 

6725 OOCO 
6727 OCEO 
6729 £6 04 



672B B001 
672D E604 
672F B02D 
6731 E604 

6733 B080 
6737 £6 04 



6737 
673A 
6730 
673E 
6741 
6744 
6747 
6748 
6749 



BA22FF 
B80800 
EF 

B80000 

A21307 

A31407 

61 

90 

FB 

CF 



7C00 B83FF8 
7CD3 BAA OFF 
7C06 EF 

7C07 EA000000F8 



?FFO EAOOOOCOFF 



0300 90 

0301 £80000 



1 084 
1 083 
1 086 
1 087 
1 088 
1 089 
1 090 
1 091 
1 092 
1 093 
1 094 
1 093 
1 096 
1 097 
1 098 
1 099 
1 100 
1 1 01 
1 1 02 
1 1 03 
1 1 04 
1 1 05 
1 1 06 
^1 07 
1 1 08 
1 1 09 
1110 
1111 
1 112 
1 1 13 
1 114 
1115 
1116 
1 117 
1 118 
1 119 
1 120 
1121 
11 22 
11 23 
1 124 
1 125 
1 126 
1 127 
1 128 
1 129 
1130 
1131 
1132 
1133 
1 134 
11 35 
1136 
1 137 
1 138 
1 139 
1 140 



MOV 
OUT 
MOV 
AND 

cue 

ROL 

OR 

OUT 



AU^ 000001 016 
ACHC, AL 

AL.BYTE PTR CTEflP_R„CH3 
AL^ 0000000-18 

AL 

AL^mOOOOQB 
ACHC, AL 



-RTS OFF- 



-PTR 01 A- 

MOV 

OUT 

I10V 

OUT 
-PTR OA— 

MOV 

OUT 
-PTR OA— 

MOV 

OUT 

MOV 
MOV 
OUT 
MOV 



AL^ 00000001B 
ACHC, AL 
AL, 001 01 1 01B 
ACHC, AL 



AL, 1 00000006 
ACHC, AL 



AL, 0001 00006 
ACHC, AL 

DX, 0FF22H 
AX, 08 
OX, AX 
AX, 0 



MOV CTX^BUSV FLAG3,AL 

MOV CECHO_BACK FLAG:, AX 

DB 61H 

'POPF 

STI 

IRET 



;Tx «nd flag 



ORG 
MOV 
MOV 
OUT 
06 



-SET UP UCS 

07C00H 



AX, 0FS3FH 
OX, OFFAOH 
OX, AX 

OEhH,0,0,0,OFSH 



JUMP TO 0F8O0 0H 



ORG 
OB 



07FF0H 

OEAH, OOOH, OOH, OCOH, OFFH 



I JUMP TO OFFCOOH 



• ittiHittitciltitotcititliilt**)!! 



HAJIMERUYOi 



ORG 3 0 OH 
MOP 

CAUL POW€R_DET_CMD 
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HEWLETT-Pk*CKARD: 8 086 Aff«*mbler 



0304 BE2008 
0307 E80000 
030ft 72F8 
03 OC BE200S 
030F 8A4401 
0312 3C0I 
0314 75EE 



0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



£80000 

BE2003 

E80000 

72F8 

BE2008 

8ft4401 

3C01 

75EE 



032B 8A74 02 
032E B210 
0330 DOCE 
0332 7363 

0334 52 

0335 88162C07 
0339 E80000 
033C E80000 
033F BE2008 
0342 E80000 
0345 72F8 
0347 BE200e 



034A B004 
034C 3A44 01 
034F 75EE 

0351 8A44 02 
0354 3A062C07 
0358 75E5 

035A 0000 
033C 3A44C3 
035F 742D 

0361 8A4404 
0364 24F8 
0366 "5D7 

0368 3A5405 
036B E30000 

036E 8 0E28 0 
0371 740E 
0373 8fi262607 
0377 80E4 01 



SOURCE LINE 

1 141 HAJIME1 : 
I 142 
1 143 

I 144 

II 45 
1 146 
1147 
1148 ; 
1149 

1 150 HOHBrtHI : 

1 151 

1 152 

1 153 

1 154 

1 155 

1 156 

1 157 ; 

1 158 

1 159 

1 160 DR0P_1HIT_LP: 
I 161 

1162 ; 

1 163 DEV_IHI7_LP: 
1 164 

1165 
1 166 

1 167 PEV.RESP.UTj 

1168 

1 169 

1 170 

1 171 

1 172 

1173 

1 174 

1 175 

1 176 

t 177 

1 178 J 

1 179 

1 130 

1 181 

1 182 ; 

1 183 

1 184 

1 185 

1 186 ; 

1 187 

1 188 

1 189 

1190 ; 

1191 
1 192 
1 193 
1194 
1 195 

1 196 DEV_SW_1 : 
1 197 



MOV S1,FR0I1.0BF_BF 
CftLL LOftD„FROM_DROP 

JC Hft^iinei 

HOV SI,FR0M_0BF_BF 
MOV ftU, tSX+1 3 
CMP ftU,l 

JNZ HftJIMEl i 

CALL P0yER_DET_CMD 
MOV SI,FR0M_0BF_BF 
CALL L0AD_FR0M_DR0P 

JC hohbahT 

MOV SI,FR0M_0BF_BF 
MOV AL, CSI+1 3 
CMP AL, 1 

JHZ H0NBAN1 ; 

MOV DH, CSI+23 ; 
MOV DL , 1 OH ; 
ROR DH 

JNC DRP.NEKT ; 
PUSH OX 

MOV tID.BYTED.OL 
CALL ID_OR0P_DEVICE 
CALL SPU_STATUS_REQ 
MOV 3I^FROM_0BF_BF 
CALL LOAD_FROM_DROP 
JC DEV_RESP_WT 
MOV SI,FROM_OBF_BF 



IF Response <> Power Det. Then Wait 



IF Response <> Power Det . Thtn Wait 

DH « Power Detect Data 
DL » 1st 1D_BYTE 1 OH 

IF CY«0 Then Power Down 



SI 
+ 1 
+2 
+3 
*4 



Length 
Command 
ID_BYTE 
Byte Count 
Data 



MOV AL,4 
CMP AL,CSI + n 
0H2 DEV.RESP.WT 

MOV AL,CSI+23 
CMP AL,CID_BYTE3 
JNZ DEV„RESP_yT 

MOV AL,0 
CMP AL.tSI+33 
JZ DEV.HEXT 

MOV AL,CSl+43 
AND AL,0F3H 
JNZ DEV_RESP_WT 

MOV DL,ESt+53 ; 
CALL COHV_SW_BXT_AL 

AND DL,60H 
JZ DEV_SW_0 
MOV AH, EDR0P_H03 
AND AH. 1 



IF tSI+l3«4 Then 04 Command 



IF CMD NEQ Status Then Wait Loop 



VLF Error C Device Of f > 



Status Response denai 

<<< DL « Status >» 

J SI COHVSEL < Drop.NO. > 

; AL < Device > 

IF <7>aO Then Converter SW»0 
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HEWLETT-PfiCKARD: 8086 Arrcmblcr 
SOURCE LINE 



037A 73 09 
037C 08 04 
037E E90400 

0391 343F 
0383 20 04 

0385 ESOOOO 
0388 ESOOOO 
038B ESOOOO 

038E 

038F 80C208 

0392 80FA30 
03»5 729D 

0397 80E207 
039CI FEC2 
039C 80Ffl06 
039F 7305 
03 A 1 8 OCA 10 
03A4 EB8A 



03A6 E90000 



03A9 
03AC 
03S0 
03B3 
03B7 
03BA 
03BE 
03C1 
03C5 
03C8 
03CC 



£80000 

FE062407 

£80000 

FE062407 

E8Q000 

FE062407 

ESOOOO 

FE062407 

E80000 

FE062407 

ESOOOO 



1198 
1 199 
1200 

1201 DEV_SW_0: 

1202 

12 03 ; 

1204 DEV CLR: 
1205 
12 06 
1207 ; 

12 08 DEV NEXTj 

1209 

1210 

121 1 

1212 ; 

1213 Df>P NEKT: 
1214 

1215 
1216 
1217 
1218 
1219 
1220 
1^221 
1222 

1223- POLL lHC_SEQt 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

1238 

1239 

124 0 

1241 

1242 

1243 

1244 

1245 

1246 

1247 J 



JNZ DEV CLR 

OR tsn,AL 

JMP DEV_CLR 
XOR AL.3FH 
AND tSI3,AL 

CALL SPU_RELAY OFF 
CALL SPU_CLEhR_DISP 
CALL EVENT LED OFF 



IF ODD Drop Then Converter SU«0 Els« Abnorma 



POP DX 

ADD DL,8 • 

CMP DL,30H ; 

JC DEV_INIT_LP ; 

AND DL,7 

INC DL J 
CMP DL,6 ; 
JNC POLLING_SEQ 
OR DL . 1 OH ; 
JMP DROP INIT LP 



OO^N' *DDD 
0011 ODDD 

IF D«vicc<:6 Th*n Next Device 



Next Drop 

IF Drop>5 Then Next Operation 
Ne>:t Device Start Trom "2" 



CALL DROP_MAP_SET 

CALL D^VICE_MAP_SET 
INC BYTE PTP CCONV.N03 
CALL DEVICE MAP SET 
INC BYTE PTR CC0NV_N03 
CALL DEVICE MAP_SET 
INC BYTE PTR CCONV N03 
CALL DEVICE_«AP_SET 
INC BYTE PTR EC0NV_N03 
CALL DEVICE MAP SET 
INC BYTE PTR CC0NV_N03 
CALL DEVICE_nAP_SET 

















DROP 


0 










DROP 












DROP 


2 


} * 








DROP 


3 










DROP 


4 


• m 






• s 


DROP 


5 



1248 J 

1249 i 



1250 2^'*"*"***"^'*'^'*"*"*'* 



1251 
1252 
1253 



Main Routine **************************************:^^^^,,,^.^,^^^^^^^ , 
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HEWLETT-PACKARD: 8036 Assembler 
SOURCE LINE 



03CF EB2C01 
03D2 ESn 00 
03O5 72 05 



03D7 E8CD04 
03 DA 7305 



1253 J 

1256 MAIH^LOOP: 

1257 

1258 

1259 

1 260 

1261 

1262 

1263 ; 

1264 DROP.ACCESS; 
1265 

1266 
1267 
1268 
1269 



CALL FORUARD_CMD_CK 
CALL TIMER.OPERAT 
JC KEY.APPLICAT 



CALL DROP.RESPONSE 
aJNC ECU_ftDRS_NEW 



; Cy Flag « 1 Active 



; Response no kaisha^u 
; — -> Shor-i Hshi 







1270 


J 




KEY OPERATION ; — -> Key shori 


030C 


E8 00 00 


1271 


KEY^APPLICATi 


CALL 


03DF 


E6EE 


1272 




JMP 


MAIN_LOOP 






1273 












1274 












1275 












1276 












1277 


« 






C3£l 


E829 03 


f278 


ECU_ADRS_HEW: 


CALL ECU_ADRS_READ 


03E4 


EBE9 


1279 




JMP 


MA1N_L00P 






1280 












1281 












1282 












1283 












1284 












1285 












1286 












1287 












1288 












1289 


; 










1290 










1291 








03E6 


E8FB00 


1292 


TIMER.OPERAT: 


CALL TIMER_CHK 


03F9 


7202 


1293 




JC TIMER.YO 


03Ea 


F8 


1294 




CLC 




03EC 


C3 


1295 




RET 








1296 








03ED 


FF06FC1F 


1297 


TIMER_VO: 


INC 


WORD PTR CTIMER_C0UHTER3 






1298 












1299 












1300 








03F1 


8B16FC1F 


1301 


TlMER_T0B2i 


MOV 


DX, CTIMER_C0UNTER3 


03F5 


80FA00 


1302 




CMP 


DL,0 


03F8 


7568 


1303 




JNZ 


TIMER_TYPE_2 


OSFA 


80E607 


1304 




AND 


DH,7 


03rD 


8 0FE06 


1305 




CMP 


DH,6 


04 00 


7360 


1306 




JNC 


TIMER.TYPE_2 






1307 








04 02 


B001 


1308 




MOV 


AL, 1 


04 04 


8flCE 


1309 




MOV 


CL,DH ? OH » CONV_NO 


04 06 


D2C0 


131 0 




ROL 


AL,CL i AL » CONV NO BIT 


04 08 


84068007 


131 1 




TEST AL^ tN0W_EVENT3 
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HEWLETT-PACKARD: 8086 Assembler 



04 OC 7454 
040E B700 
0410 BADE 



04f2 
0413 
0417 
0419 
041C 
041E 
0420 
0422 
0424 
0427 
042A 
042C 
0430 
0434 



eE3000 

03F3 

8A1C 

BE0006 

8AE6 

BOOO 

D1C8 

03F0 

268A20 

80FCF8 

7336 

26800008 
268038F8 
722C 



0436 800E8007CO 
043B 80CEI0 
043E 88362607 
0442 E80000 
0445 £80000 

0448 A02E07 
044B 343F 
044D 20068107 

0451 BE3000 
0*54 03362407 
0458 dA>C 
045A 8700 
045C E80000 
045F E80000 

0462 8B1EFC1F 
0466 81E3FF0F 

046A 8tFB0004 
046E 734C 
0470 81FB0002 
0474 72 IB 

0476 268A07 

0479 2688870002 
047E 733C 

0480 26C7060002 

0497 26C7060004 
048E E92B00 

0491 83FB04 
0494 7214 
0496 8A07 

0498 2688870002 
049D 2630060202 
Q4A2 2600060302 



SOURCE LINE 

1312 
1313 
1314 

1315 ; ****** 
1316 
1317 
1319 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 ; 
1331 
1332 
1333 
1334 
1*335 
1336 ; 
1337 
1338 
1339 
1340 J 
1341 
1342 
1343 
1344 
1345 
1346 

1347 J 

1348 TIMER TYPE_2i 
1349 
1350 J 



1351 
1352 
1353 
1354 
1355 



1356 MOV 2_NDi 

1357 

1358 - 

1359 

1360 

1361 

1362 ; 

1363 M0V_1_ST: 
1364 

1365 
1366 
1367 
1368 



J2 TIMER_TYPE 2 
MOV BH, 0 " 
MOV BL.DH 

PAY Channel View ****** 
MOV SI,EVEHT_CHAHNEL 
ADD SI,BX 

MOV BL,csn 

MOV SI,ES.EVEHT_TIMER 
MOV AH^DH 
MOV AL,0 
ROR AX 
ADD SI, AX 

MOV AH.ESi CSIKBX3 
CMP AH^ 0F8H 
JNC TIMER_TYPE_2 
ADD BYTE PTR ES : CSI 3 CBX3 , 8 
CMP BYTE PTR ES : CSI 3 C BX 3 , 0F8H 
JC TIMER_TYPE_2 

OR BYTE PTR rN0U_EVEHT3 , OC OH 
OR DH^IOH 
MOV CrC_BYTE3,DH 
CALL COHV_TO_DROP 
CALL ID_DROP~DEVICE 

MOV AL, CC0NV_H0_BrT3 
XOR AL,3FH 

AND BYTE PTR CBEF0R_EVENT3 , AL 

MOV SI,EVEHT_CHANNEL 
ADD SI,CC0NV_N03 
MOV BL,CSI3 
MOV BH, 0 
CALL BINDEC_LED 
CALL RUM.COHVERTER 

MOV BX^CTIMEP C0UNTER3 
AND BX,OFFFH 

CMP BX,ES BACK_UP_2 
JMC TIMER_T0B 
CMP BX,ES_BACK_UP_1 
JC M0V_1_ST 

MOV AL,ES: CBX+ES_BACK UP3 
MOV ES : C BX+ES„BACK_UP"l 3 , AL 
JNZ TIMER TOB ~ 
MOV WORD PTR ES t CES_BACK_UF 13 
MOV WORD PTR ES:CES eftCK_UP~23 
JMP T1MER_T0B 

CMP BX,4 

JC M0V_1_INIT 

MOV AL,CBX3 

MOV ES I C BX+ES_B ACK_UP 1 3 , AL 
XOR ES 1 C ES_BACK_UpZi +23 , AL 
ADD ES{ CES_BACK_UP_1+33,AL 



BL - EVENT View Channel 
Counter Up ft P*y ? 



; 1024 
; 512 

; BX « 512 - 1 023 



0H5A5H 
0 
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HEWLETT-PACKARD : 8086 A»««i!ibler 
SOURCE LINE 



04A7 E91200 

04Aft 26C6870002 
04B0 83FB00 
04B3 7307 
0485 26C7060004 



D4BC 
04CO 
04C4 
04C6 
04C9 
04PB 
04CE 
t)4D0 
04O2 



81E33F00 

881E2807 

02DB 

BE0003 

8B00 

3DFFFF 

7412 

FFOS 

750E 



D4D4 8100 
04D6 880E8907 
04DP E80000 
04DD E80000 

04E0 F9 
04E1 C3 



04£2 Fd 
04E3 C3 



04.E4 
04E7 
04E8 
04EB 
04EC 
04EE 
D4F1 
04F4 
04F5 
04F8 
04FB 
04FC 
04FO 



BA66FF 
ED 

A92000 
F8 

740F 
B80008 
Bei62FF 
EF 

B801C0 

Bfi66FF 

EF 

F9 

C3 



1369 

1370 ; 

1371 M0V_1.1NITt 
1372 

1373 
1374 

1375 ; 

1376 TIMER.TOB! 
1377 

1378 

1379 

1380 

1381 

1382 

1383 

1384 

1385 ; 

1386 

1387 

1388 

1389 

1390 ; 

1391 TIMER^ACTIVEi 
?392 

1393 J 

1394 

1395 

1396 TIMER.SLEEP: 
1397 
1398 
1399 
1400 
1401 
1402 

1403 TIMER_CHK! 
1404 
1405 
1406 
1407 
1408 
14 09 
1410 
141 1 
1412 
1413 
1414 

1415 RETTiri2: 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 



JMP TIMER_TOB 

MOV BYTE FTR ES ! CBX+ES_BACK_UP_1 3 . 0 

CMP 8X,0 

dN2 TIMER^TOB 

MOV UORD PTR ES ! CES_BACK_UP_23 , 0A5A5H 



AND BX,3FH 

MOV CrC_8YTE3,BL 

ADD BL^BL 

MOV SI, TIME-TABLE 

MOV AX,CSI3CBX3 

CMP AX.OFFFFH 

J2 TIMER_SLEEP 

DEC UORD PTR CSI3CBX3 

JNZ TIMER.SLEEP 

ttOV CL,TIMER_OUT_C0DE 
MOV CKEY_DrtTA3,CL 
CALL IC_0R0P.DEV1CE 
CALL CONV_TO_DROP 

STC 
RET 



CLC 
RET 



00^4^ 



Tim«r TuksMan^i 
<- — M^d^d* 
<— - Jikan desuyo 



Tifliar Counter Check 
■"SUBROUTINE FOR COUNT SEC 



*************** 



MOV 


DX,0FF66H 


IN 


AX,DX 


TEST 


AX, 002 OH 


CLC 




JZ 


RETT1M2 


MOV 


0800H 


MOV 


DX> 0FF62H 


OUT 


DX.rtX 


MOV 


AX, 1 1 00 0000 0000 0001 B 


MOV 


DX,0FF66H 


OUT 


DX^AX 


STC 




RET 
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HEWLETT-PACKARD: 80S6 Assembler 
SOURCE LINE 



04FE 8B36t407 
05 02 S3FED0 
05 05 7503 
05 07 02 

050A C706140700 
0510 8A44 03 
0513 3C80 
0515 7333 
0517. 3C20 

0519 7303 
0515 E9a501 

051E 740A 

0520 3C30 
0522 7403 
0524 E9E401 

0527 E9D6Frt 

052A 8A44 04 
052D A22807 
0530 8A«;405 
0533 88268907 
0537 E80000 
053A E80000 
053D £80000 

0540 F9 

0541 C3 

0542 58 

0543 03D8 
0545 8A4403 

0548 53 

0549 C3 

054A 2C8 0 



1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1 434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1 445 
1446 
1447 
. 1448 
f449 
1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
1467 
1469 
1469 
1470 
1471 
1472 
1473 
1 474 
1475 
1476 
1477 
1478 
1 479 
1480 
1481 
1482 



************************** 
HDLC Forw*»-d Command **************************»****. ^ 



FOPWARD_C«D_CK J 



FORWARD_COME: 



MOV SI, CECHO_BACK FLAG J 

CMP SI, 0 

JN2 FORUARD COME 

JWP TX_CCC_N_RET 

MOV WORD PTR EECHO.BACK FLAGD,0 
MOV AL. CSI+33 
CMP AL,80H 
JHC FORUARO_CMDTBL 
CMP AL,20H 
*JNC CCC_C«0_20_7F 
JMP CCC_DROP_CMD 



SI»Data Buffer Address 



+ 0 

+ 1 
+2 
♦3 



ECU H Address 
L 

Data Length 
Command 



CCC_CHD_2 0_7F! 

; 

COLD_STARTi 

J 

FORCED.KEYt 



FORUIARD_JUMPi 



J2 FORCED_KEV 
CMP AL>30H 
J2 COLD^START 
JMP TX_CCC_N_RET 

JMP RUN 

MOV AL,CSI+43 
MOV CIC_BYTE3.AL 
MOV AH,US1*53 
MOV CKEY_DATA3,AH 
CALL IC_DROP_DEVICE 
CALL CONV_TO_DROP 
CALL KEY_OPERATION 
SIC 
RET 

POP 8X 
ADD BX.AX 
MOV AL, [:SI+33 
PUSH BX 
RET 



00 -IF Command 
20 - 7F Command 



******* Cold Start 



FORWARD^CMDTBLl SUB AL,80H 
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HEWLETT-PACKARD: 3086 A»ff«mblei^ 



054C 25FC00 
854F ESP OFF 



0552 
0555 
0556 
0559 
055A 
05SD 
055E 
0561 
0562 
0565 
0566 
0569 
056^4 
056D 
056E 
0571 
0572 
0575 
0576 
0579 
057ft 
0570 
057E 
0581 
0582 
0585 
0586 
0589 
058A 
058D 
058E 
0591 
0592 
0595 
0596 
0599 
659ft 
059D 
059E 
05ft1 
05ft2 
OSftS 
05A6 
05A9 
05ftA 
OSftD 
05ftE 
05B1 
05B2 
05B5 
05B6 
05B9 
OSBft 
05BD 



E97C00 
90 

E99600 
90 

E90000 
90 

E90000 
90 

E9ft601 
90 

E9A201 
90 

E99E01 
90 

E99A01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

E98601' 
90 

E98201 
90 

E9rE01 
90 

E97ft01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96AC1 
90 

E96601 
90 

E96201 
90 

E95E01 
90 

E95A01 
90 

E95601 
90 

E9520t 
90 

E94E01 
90 



SOURCE LINE 

1483 
1484 

1485 i 

1486 CCCj:«D„4MPTBL! 
1487 

1488 

1489 

1490 

1491 

1492 

1493 

1494 

1495 

1496 

1497 

1498 

1499 

1500 

1501 

1502 

1503 

1504 

1505 

15 06 

1507 

1508 

1509 

1510 

151 1 

1512 

1513 

1514 

1515 

1516 

1517 

1518 

1519 

1520 

1521 

1522 

1523 

1524 

1525 

1526 

1527 

1528 

1529 

1530 

1531 

1532 

1533 

1534 

1535 

1536 
1537 
1538 
1539 



AND AX^OFCH 

CALL FORWARO_JUMP 

JMP SEND_FUNC_MOD 
HOP 

JMP SEHD_RE9P0HSE 
NOP 

JPIP PAY_CR0UP.1 
HOP 

JMP PAY_GR0UP_2 
HOP 

JMP TX„CCC_H_RET 
HOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_H_RET 
HOP " 

JMP TX_CCC.H_RET 
HOP 

JMP TX_CCC_N_RET 
NOP " 

JMP TX_CCC_H_RET 
HOP 

JMP TX_CCC_H_RET 
HOP 

JMP TX_CCC_H_RET 
HOP " 

JMP TX.CCC_H_RET 
HOP 

JMP TX_CCC_H_RET 
HOP 

JMP TX_CCC_H_RET 
NOP 

JMP TX_CCC_H_RET 
HOP " 

JMP TX_CCC_N_PET 
HOP 

JMP TX_CCC_H_RET 
HOP 

JMP TX_CCC.H_RET 
HOP 

JMP TX_CCC_N_RET 
HOP " 

JMP TX_CCC_N_RET 
HOP 

JHP TX_CCC_H_RET 
NOP * 

JMP TX_CCC_H_RET 
HOP 

JMP TX_CCC_H_RET 
NOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC.N_RET 
HOP 

JMP TX_CCC_N_RET 
HOP 



; 80H 

; 84H 

; 88H 

5 8CH 



9 OH — 




94H ~— 




98H ~— 




9CH 




A OH — - 


I Lno J 


A4H 


C Inol 


ASH — - 


C Ino3 


ACH — — ' 


1 i no J 


BOH 




B4H — 


b A no J 


B8H 


Clno3 


BCH 




COH 


CBenJ 


C4H 


CBftn} 


C3H 


CB«n3 


CCH 


CB«n3 


DOH 




D4H 




DSH 




OCH 




EOH 




E4H 




E8H 
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HEWLETT-PACKARD J 8086 A»s«mbl«r 



SOURCE LINE 



05BE 


E94A01 


1340 


JHP 


TX.CCC_N_RET 


; ECH 


05C1 


90 


t341 


WOP 






05C2 


E95500 


1542 


JMP 


ECHO_BACK_CMD 


; FOH 


03C5 


90 


1343 


NOP 






osce 


E9E300 


1544 


JflP 


FORCED_TUNE 


; F4H 


05C9 


9 0 


1545 


NOP 






05CA 


E95A00 


1546 


JMP 


DISPLfiy^riEMORY 


; F8H 


03CD 


90 


1347 


NOP 






05CE 


E99300 


1548 


JMP 


STORE^MEMOPY 


; FCH 



05D1 2403 
05D3 7407 
05D5 3C01 
05D7 740D 
05D9 E92F01 

05DC 8A6404 
05DF 88263008 
05E3 E92501 

05E6 B400 
05E8 88263308 
05EC E91C01 



05EF 
05F3 
05F6 
05F8 
05FB 
05FF 
06 01 
06 04 
0608 
06 OC 
06 OF 
0612 
0614 



8A263308 
80FC00 
74 IF 
8A6403 
88263408 
2403 
A21607 
FE063308 
FE0633 08 
BE31 08 
A1 0014 
8904 
E9D6 00 



0617 E9F1 00 



061A 2403 
061C A21607 
061F Al 00.14 
0622 8904 
0624 E9C600 



0627 8B5C05 
062A 8A44 03 
062D A20314 
0630 SA4404 
0633 BE 04 14 



1549 
135 0 
1551 



*:4(4i^^>it4t»tti*(tir4it* S«nd FuHction Response 4|t»ti**»ft)K!4t**i*+str***Ht*>*»****,ictf*'* 



1552 SEHD_FUNC„MOD : 

1553 

1 554 

1555 

1556 

1557 ; 

1558 S F_I1_SET: 
1559 

1560 
156t ; 

1562 S_F_f1_CLR; 

1^563 

1564 

1565 ; 

1566 SEND_RESPONSE : 
1567 

1568 

1569 YES SEND: 
1570 
1371 
1572 
1573 
'1574 
1575 
1576 
1577 
1578 
1379 ; 

1580 NO SEND: 

1581 ; 

1582 ; *****»4(*»k*9t'*s* 

1583 ; 
1584 
1585 
1586 
1587 
1588 
1589 
1590 

1591 ; 

1592 DISPLAV_MEMORY: 
1593 

1594 
1595 
1596 



; 80 - 33 Command 

; 82 - 83 Command 

; 30 Contm^nd 

; 31 Command 

; 84 - 87 Command 



AND AL,3 

JZ S_F_I1_SET 

CMP AlTi" 

J2 S_F n CLR 

JMP TX„CCC_H_RET 

MOV AH,tSI+43 

MOV CSEND_ENABLE3,AH 

JMP TX_CCC_N_RET 

MOV AH, 0 

MOV CSEND_INDEX3 ,AH 
JMP TX„CCC_N_RET 

MOV AH, tSEHD_INDEX3 

CMP AH, 0 

J2 HO_SEND 

MOV AH, CSI+33 

MOV CSEND_CMD_RESPD.AH 

AND AL,3 

MOV CREVERS_CHANEL3* AL 
INC BYTE PTR tSEHD INDEX! 
INC BYTE PTR CSEND_INDEX3 
MOV SI,SEND„ADDRESS 
MOV AX. CECU^ADDRESS] 
MOV CSI3,AX 
JMP TX CCC RUN 



JMP TX_CCC_H_RET 

Echo Back Comnmnd ifi^^ifcj^i^tejr'^ 



ECHO_BACK_CMD : 
ECHO_EihCK_SURU: 



AND AL,3 

MOV CREVERS_CH^NEL3.ftL 
MOV AX, CECU_ADDRESS3 
MOV tSI3,AX 
JMP TX CCC RUN 



; Command >= OFOH 

; Reverse Channel Coirimand 



Display Memory '^m^>^<mik**H^Mfii¥iHi¥»t^^:^>t,mmi¥*i»t4ii4^it,ik-^m^ti,m>tt^^ 

; <<< Display M«monv >-> 



MOV BX,CSI+53 
MOV AL,CSH-33 
MOV CTX_C0MMAND3, AL 
MOV AL,CSl+43 
MOV SI,TX_BUFFER 



J SI ECU Address H 

; +1 ECU Address L 
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SOUPCE LIME 



Q63€ A20214 
0639 81 FB 0 08 0 
063D 7310 
063F 8ft27 
0641 8824 

0643 46 

0644 43 

0645 FEC8 
0647 75F6 
0649 BE0014 
064C E99E0 0 

064F 81E3FF7F 
0653 263A27 
0656 8824 

0658 46 

0659 43 
06SA FEC8 
065C 75F5 
065E BE 00 14 
0661 E98900 

0664 885005 

0667 8^44 03 

066 A A20314 

066D 8A44 04 

0670 A20214 

0673 eiFBOoeo 

0677 73 OE 
0679 8A64 07 
067C 8827 
067E 46 
D67F 43 
068 0 FEC8 
0682 75F5 
0684 E9d4 00 



0687 
068B 
068F 
0691 
0694 
0697 
069A 
069B 
069C 
069E 
06A0 



81E3FF7F 

81FB0001 

7303 

E977 00 

8A64 07 

263827 

46 

43 

FEC8 
75F4 
E96800 



06 A3 S3C602 
06A6 E80000 
06A9 E95F00 



1597 

1598 

1599 

1600 

1601 

1602 

1603 

1604 

16 05 

1606 

16 07 

16 08 

1609 

1610 

1611 

1612 

1613 

1614 

1615 

1616 

1617 

1618 

1619 

l'620 

1621 

1622 

1623 

1624 

1625 

1626 

1627 

1628 

1629 

1630 

1631 

1632 

1633 

1634 

1635 

1636 

1637 

1 638 

1639 

164 0 

1641 

1642 

1643 

1644 

1645 

1646 

1647 

1648 

1649 

1650 

1651 

165Z 

1653 



TX TRNS2: 



DISP_MErt_5517J 
TX TRHS3: 



STORE MEMORY; 



ST TRNS2: 



STOP MEM 5511 



ST_TRNS3: 



CCD DROP CMDi 



J +2 
; ^3 

; +4 
J +5 
; +6 



Rx L«ngth 
Command 

Tx Length 
Tx Address L 
Tx Address H 



Back Up Memory Display 



MOV CTX_LEHGTH3 , AL 
CMP BX,8000H 
JNC D1SP.MEM_5517 
MOV AH, CBXD 

MOV csn.AH 
:nc si 

INC BX 
DEC AL 

0H2 TX_TRNS2 
MOV SI,ECU_ADDRESS 
JMP TX_CCC_RUK 

AHD BX,7FFFH 
MOV AH*ES:CBX3 
MOV CSI3,AH 
IHC SI 
IHC BX 
DEC AL 

JH2 TX_TRHS3 
MOV SX.ECU_ADDRESS 
JMP TX_CCC_RUH 

MOV BX, CSI+53 

MOV ftL,CSI+33 

MOV CTX_C0MMAND3,AL 

MOV AL.ESI+43 

MOV CTX_LEHGTH3,AL 
CMP BX,8000H 
JNC STOR_MEM.551 7 
MOV AH, LSI +73 
MOV CBX3,AH 
IHC SI 
IHC BX 
DEC AL 

JHZ ST TRHS2 
JMP TXICCC_N_RET 

AND BX,7FFFH 
CMP BX, 1 OOH 
JHC ST_TRHS3 
JMP TXZCCC„N_RET 
MOV AH, CSI+73 
MOV ES:CBX3.AH 
INC S3 
INC BX 
DEC AL 

JNZ ST_TRNS3 
JMP TX_CCC_N.RET 

CCC > Data Processor > Drop Processor ***** 

ADD SI^2 

CALL LOAD_TO_DROP 
JMP TX.CCC_N„RET 



<<< Store Memory >>> 



SI — - ECU Address H 

+1 ECU Address L 

+2 Rx Length 

4-3 Command 

+4 St Length 

+5 St Address L 

+6 St Address H 



} Back Up Memory Display 



; Sokowia Interrupt Table 



*»k** Forced Tuning - — Nth Converter **********:is***** 
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HEULETT-PACKARO! 8086 Assembler 
SOURCE LINE 



06AC 8A4404 
06AF A22807 
E80Q00 
06B5 EeOOOO 
0686 8A5C0S 
OSBS 30FB64 
OSBE 7312 

06C0 E80000 
D6C3 E80000 
'06C6 E80000 
06C9 E80000 
06CC E80000 
06CF E93900 

06D2 E80000 
06D5 E93300 



06D8 BE0214 
06DB BB02 07 
06DE C60441 
06E1 C64401 00 
06E9 83C6 02 
06E8 BQ40 
06EA E952FF 



06ED AO8 07 
06F0 3CD0 
06F2 7517 

06F4 Sft4C02 
06F7 FECI 
06F9 FECI 
06FB 80F903 
06FE 7302 
07D0 B103 
0702 880E1807 
0706 E841FB 
0709 F9 
07 0ft C3 



07 OB F8 
07 OC C3 



; SI ECU H Address 

; +1 L Address 

I +2 Tx Data Lendth 

; '♦■3 Command EOH 

; •**4 Converter HO. 

; +5 Tuning Channel 



MOV AL, CSI-»-43 
MOV CIC_BYTE3.AL 
CALL IC_DROP_DEVICE 
CALL CONV To""dROP 
MOV BL,CS7+5T 
CnP BL, 1 00 
OHC FORCED_OFF 

CALL BINDEC_LEO 
CALL LED_VIEU_TBL 
CALL SPU_LED_DISP 
CALL RUN_CONVERTER 
CALL UAKEARI_C>E_ON 
JMP TX_CCC_H_RET 

CALL OP_SPU_OFF 
JMP TX_CCC_N_RET 

; SPU to CCC Send **-^******^*********:4.*****^'*^c^^, 

; 

MOV SI,TX_LENGTH 
MOV BX, INDEX_RX 1 
MOV BYTE PTR CsT3,65 
MOV BYTE PTR CSI+i:,0 
ADD SI, 2 
MOV AL,64 
JMP TX TRNS2 



1654 ; 

1655 FORCED TUNE: 
1656 
1657 
1 658 
1659 
1660 
1661 

1662 ; 

1663 FORCED_ON: 

1664 " 
1665 
1666 
1667 
1668 

1669 ; 

1670 FORCED_OFF: 
1671 
1672 ; 
1673 
1674 

1675 SPECIAL_SPU_1 : 
1676 
1*677 
1 673 
1679 
1680 
1691 

1682 J 

1683 ; lta«T»!f»fta»»«» 

1684 ; 

1685 TX_CCC RUN: 
1636 " 
1637 

1638 ; 

1689 TX_PUN_SUBf 
1690 
1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 

1699 ; 

1700 ; 

1701 ; 

17 02 TX CCC„H RET 
1703 

1704 ; 

1705 I 

1706 } 
1707 
1708 
1709 
171 0 



Send to CCC »««a«»«|iS!f«»«aE8tttt89(|j|(f^»g8jf jj^^^gg^^jj^^^ 



TX_Y0SH1 i 



MOV AL. CTX_BUSY_FLAG3 

CMP AL, 0 

JH2 TX_CCC_N_RET 

MOV CL,tSI+23 
INC CL 
INC CL 
CMP CL,3 
JNC TX^YOSHI 
MOV CL,3 

MOV ETX^BUSY FLAG3,CL 
CALL HDLC_TX_START 
STC 
RET 



CLC 
RET 



CCt 
III 



SI — 
CL — 



- Start hiddr*£ 

- Data Lenatb 
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SOURCE LINE 



070D BAOOOl 

0710 EC 

0711 8AE0 
0713 BAC201 

0716 EC 

0717 A30014 
071 A C3 



071B BE0003 
071E BBOOOO 
0721 C600FF 

0724 43 

0725 81FB8000 
0729 75F6 
072B C3 



072C BE0006 
072F BBOOOO 
0732 26C60000 

0736 43 

0737 81FB0003 
073B 75F5 
0r3D 03 



073E 

0741 

0744 

0745 

0748 

074B 

074E 

0750 

0753 

0757 

0759 

075C 

075F 



E80300 
E90000 
SB 

ft31C07 

BE8003 

BBOOOO 

8900 

83C3 02 

91FB8000 

75F5 

ES0300 

E90000 

58 



1711 
1712 
1713 
1714 
1713 

1716 } 

1717 } ^^^^^:fc^*******>*.************************V 

1718 J ************* ^^^^^^*^*:,.******************* ******'****-^*- 

, 7, ^ , .*.*********^ subroutan. c:::::::.,.......*....*.*****.*-*-**-- 

1720 J ************* — - -— — — 

1721 ; 

; ^^,......*** ECU Addr«M Re.d Routine >.*.***********«***™- 

ECU APRS READ: MOV OX , ECU_L_flODRESS 
,726 " " IN "L-DX 

,„7 (10V ftH,flL 

"OV DX.ECU_H_ADDRESS «h - L , AL - H Addrc. 

\'tl MOV CECU_ADDRESS3,AX 

1731 '^ET 

! ......****** Ti-er T»bl. Initialize ***************——* 

1735 IHIT TIM TBL: MOV SI , TIME.TABLE 

- MOV BX,0 

^37 IHIT TIM UP: «0V BYTE FTP CS 1 3 CBX3 , OFFH 

1738 " " IHC BX 

CMP BX,123 
{740 IHIT.TIM.LP 

1741 RET 

1742 ; ^ ^ ^ T*Ki» Initial ire ^-..^t***-.**********-^******* * 

1743 ; ************ Event Tiwer Table initial i-« 

Vrtt iHIT EV TIMER: MOV SI , ES.EVENT.TIMER 

,746 " " MOV BX,0 

I747 IHIT_EV_1: "OV BYTE PTR ESrtSnCBXl,© 

174S INC BX 

740 CMP BX, 128*6 

;750 0H2 INIT.EV.I 

1751 RET 

; .*.*.******* JUMP.ADDRE9S Table Initialire ************-**^**- 

I755 INIT JUMP TBL: CALL INIT.WA.DOKO 

- " JMP OP.INITIAL 

i7"i7 1NTT UA DOKO: POP AX 

- MOV £INIT„P0INT3,AX 

MOV SI, JUMP.ADDRESS 

1760 MOV BX,0 

1761 IHIT JUMP.LP: MOV tSI3CBX3,AX 
^jSZ ^ BX,2 

,7A3 CMP BX, 128 

^64 JNZ INIT^vIUMP^LP 

765 CALL BASE_WA_DOKO 

JMP BASE.ROUTINE 
1767 BASE_WA_DOKO: POP AX 
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HEWLETT-PACKARD: 8086 A«s*niibl*r 



SOURCE LINE 



0760 


A31 A07 


1 76S 




MOV 


cbase_point:,ax 


0763 


C3 


t 769 
1 77 0 


t 


RET 








1 771 


• 1^ ik i4t >(c Mt tk *K * * >4c 4< 


BASIC.AUTHO TabX* Ir.iti*liz» 






1 772 








0764 


BE0001 


1773 


INIT„AUTHO„TBL: 


riov 


SI,PC_FC_LIST 


0767 


SBOOOO 


1 774 




MOV 


BX, 0 


076A 


V D V V U V 


1 f f ^ 




MOV 


BYTE PTR CSIKBX3,0 


076D 


43 


1 T"76 
1 r f D 




INC 


BX 


076E 


o 1 r t> *j U U I 


1 7»7t" 
1 f r t 




CMP 


BX,256 


U r r ^ 




1 * t O 

1 779 


> 


JNZ 


JUNKO 


0774 


BE8 00 1 


t 7S 0 




MOV 


SI..BA£IC_AUTHO 


0777 


ppni n n 


1 78 1 




MOV 


BX, 1 


077A 


C60 Q3F 


1 782 


JUN : 


MOV 


BYTE PTR CSI3CBX3,3FH 


077D 


43 


1 7fi3 

1 r 9^ 




INC 


BX 


07 7E 




1 784 




CMP 


BX,90 


0781 


73F7 


1 783 




JNZ 


JUN 


0783 


C3 


1 786 
1787 




RET 








1 788 


• 4i itc 4t 4c )l: )tt 4t *)■ ifiik iliik 


Vi€w Channel Tabl« Initialize 






\ 789 








0784 


W w 1 V w w 


1 79 0 


TNT T VTPU TBL • 


MOV 


SI,VIEU_CHANNEL 


0787 


B80000 


i 791 




MOV 


BX, 0 ; 


078A 


8AE3 


1 792 


TWIT yiFIJ LP* 


MOV 


AH,6L 


07ac 


FEC4 


1 793 




INC 


AH 


078E 


8 0CC3 0 


1 794 




OR ftH^30H 


0791 


C60Q30 

V V V w V 


1 795 




MOV 


BYTE PTR CSnCBX3,30H 


0794 


AAA AOS 


1 796 


- 


MOV 


BYTE PTR CSI3CBX+83,AH 


0797 


43 


1 797 




INC 


8X 


0798 




1 798 




CMP 


BX,8 


0798 


75ED 


1 799 




JNZ 


INIT_VIEW_LP 


079D 


C3 


180 0 

1 O U 1 




RET 








1 802 


• i|cit(itcit(i|(i|cittitc4iitt)|i4i 


EVENT T«bl< flODE Initialize 






1803 








079E 


9 S U V V 


1 804 




MOV 


BX,ES_EVENT_TIMER 


07fi 1 




18 05 




MOV 


WORD PTR ES: CBX: , OFFFH 


Q7P6 


83C3Q2 


1 806 




ADO 


8X,2 


07A9 




1 807 




CMP 


BX,ES EVENT TIMER+128'^6 


07AD 


72F2 


1 8 06 




JC CHIHARU 






1 809 


* 






07AF 


DC Anno 

D C U V U 7 


1810 




MOV 


SI, EVENT NO FREQ 


07B2 


B120 


1811 




MOV 


CL,32 


07B4 


C7444001 00 


1812 


LP1 : 


MOV 


WORD PTR C 31+32*23.1 


07B9 


83C602 


1813 




ADO 


SI ,2 


07BC 


FECI 


1814 




INC 


CL 


07BE 


80F93F 


1815 




CMP 


CL,63 


07C1 


75F1 


1816 
1817 


} 


JNZ 


LP1 


07C3 


BEG009 


1818 




MOV 


SI, EVENT NO FREG 


07C6 


680002 


1819 




MOV 


BX,CH_HO_FREQ 


07C9 


B140 


1820 




MOV 


CL,64 


07CB 


8B07 


1821 


LP2; 


MOV 


AX, CBX3 


07CD 


8S848000 


1822 




MOV 


:SI-»'64*23. AX 


07D1 


83C602 


1823 




ADD 


SI^2 


07D4 


83C3 02 


1824 




ADD 


BX,2 



S4, S3, 32. SI S0,C2 .CI 
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HEWLETT-PACKARD; 8086 Assembler 



SOURCE LINE 



07D7 


FECI 


1825 




INC CL 










07D9 


80F980 


1826 




CMP CL,128 










07DC 


75ED 


1827 
1828 


* 


JN2 LP2 










070e 


C3 


1829 
1 83 0 


; 


RET 














1 831 




PC_CODE t 


PR^CODE Inifcializ* ♦*aei»ii»«i(tj*<i4ti#«**»*£*its4ri»t***» 










1 832 


; 












07DF 


8E2000 


1833 


INIT„CODt ! 


HOV SI,PC_ 


CODE 








07E2 


660 0 00 


1 834 




MOV BX,0 










07E5 


C7000000 


1835 


INI T_CODt^LP I 


HOV WORD PTR tSI3C6X3,0 








07E9 


83C3 02 


1836 




ADD BX,2 










07EC 


83FB1 0 


1 837 




CMP BX, 16 








07EF 


73F4 


1 838 




JN2 INIT_CODE_LP 






<*■ 


07F1 


C3 


1 839 
1 84 0 


} 


RET 














1 841 




Converter 


Frequency Calculation ************* 










1 842 














07F2 


C7 06 3 A 07 03 


1 843 


FREQ_CALC J 


MOV 


WORD PTR 


DS : C MUL_ADR 3 , MUL.NO 






07F8 


890000 


1 844 




MOV 


CX, 0 


; A-CABLE 






07FB 


684000 


1 845 




MOV 


AX^64 








07FE 


48 


1 846 


CAL^STDA ; 


DEC 


AX 








07FF 


£81500 


1847 




CALL 


FREQ^CAL 








0802 


3D0000 


1 848 




CMP 


flX^ 0 








08 05 


75F7 


1849 




JN2 


CAL STDA 








0807 


B9FF00 


1850 




MOV 


CX^OFFH 


;6-CABL£ 






oeoA 


684000 


1 851 




MOV 


AX, 64 








06 00 


48 


1852 


CAL.STDB I 


DEC 


AX 








-oeoE 


E80600 


1853 




CALL 


FREa.CAL 








0811 


3D00Q0 


1854 




CMP 


AX, 0 










75F7 


1355 




JNZ 


CAL_STDB 








0&16 


C3-r 


1856 




RET 














1857 






t. CALICULATIOH 












> * 










0817 


eOE120 


1858 


FREQ_CAL : 


AND 


CL, 001 000006 






081 A 


50 


1 859 




PUSH 


AX 








08 IB 


8BD0 


1 860 




MOV 


DX.AX 








08 ID 


734E 


1861 




JN2 


UP64 


;B-CABLE «»«»>UP64 






08 IF 


3D0000 


1862 


UP64_D : 


CMP 


AX> 0 








0822 


743A 


1 863 




J£ 


ZERO 








0824 


3D3F00 


1864 




CMP 


AX. 63 








0827 


7435 


1 865 




JE 


ZERO 








0829 


3D0600 


1 866 




CMP 


AX, 6 








oe2C 


7335 


1 867 




JNC 


CH6_62 


rCHANNELL ARE FROM 6 


TO 62 




08 2E 


3D0400 


1 868 




CMP 


AX, 4 








0831 


7335 


1869 




JNC 


CH4_5 


iCHANNELL ARE FROM 4 


TO 5 




0833 


664601 


1870 




MOV 


BX;331. 








0836 


F6263A07 


1871 


MULT I ! 


MUL 


BYTE PTR 


: I:mUL_ADR 3 ; CH_N0*3 




083A 


03C3 


1872 




ADD 


PX,8X 


~ :CH_M0*3+0FF 




083C 


80F9D0 


1873 


ADDER: 


CMP 


CL, 0 








083F 


7400 


1874 




J2 


ADDER 1 












1875 




ADD 


DX,64 








0841 


80E403 


1876 


ADDER_1 ! 


AND 


AH, 0000001 IB 






0844 


F8 


1877 




CLC 










0845 


D0C4 


1878 




ROL 


AH 








0847 


D0C4 


1879 




ROL 


AH 








0849 


D0C4 


1880 




ROL 


AH 








084B 


D0C4 


1881 




ROL 


AH 
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0372 e£ooa2 

0873 H9S140 
0879 898C8E00 

•87C •9«64C 
»87F S9eC9200 

0883 B98840 
0886 698C9480 

088A B99E4Q 
088D 898C9Q00 

0891 699340 
0894 898C9C00 

0898 B9994Q 
099B 898CA000 

089F B99F4B 
08A2 B98CA400 
08A6 C3 



08A7 
OS*A 

08 AD 
OBAF^ 
08S2 
08B3 
0887 
08B9 



BE2008 

EBoeoo 

7215 
BE20O6 

8«M4«1 

3cai 

3C04 



••4P 


[>uC4 


1882 


ROL 


AH 


oe4F 


&0C4 


1 883 






0891 


OACt 


1 884 






0833 


BB0002 


t8SS 


nov 


BX,CH_HO_FllEO 


083& 


88F2 


1 88C 






0898 


03F2 


1987 


ADD 


9 1 . OX 


089n 


8900 


} 888 






08SC 


38 


1 899 




AX 


083D 


C3 


1 890 


HET 














OSSC 


B80Q00 


1892 ZEROt 


nov 


AX. 0 


OBftI 


EBD9 


1993 




AOOER 












00t3 


B83701 


1895 


MOV 


BX.343 


oe«« 


EBCE 


1896 


JW 


MOLT I 












08«8 


BB4D01 


1898 CH4 5t 


nov 


BX.333 


oasB 


EBC9 


1899 


JHF 


nULTI 












0860 


83C240 


19 01 UP«4: 


ADD 


0X,«4 


0870 


EBOO 


1902 


JHP 


UP«4_D 






1903 1 










1904 1 **mm^mmm 










1903 ; 







: STORE •H t t$ 



1906 CH«JHHEL_HOSEI ! 

1907 

1908 

1909 J 

1910 

191 I 

1912 ; 
1913 
1914 

1913 ; 
1916 
1917 
1919 t 
1919 
1920 
1921 ; 
1922 
1923 
1924 t 
1925 
1926 
1927 
1929 t 

1929 I 

1930 i'' 

1931 DPOP RESPONSE: 
1932 

1933 
1934 
1933 
1936 
1937 
1938 



nOV SI,CH_HO_FREe 
nOV CX.4QS1H 
MOV CSI+71*2 3.CX 

MOV CX,4066H 
MOV tSI*73-2J.CK 

MOV CX,4098H 
MOV CSI4-74«2],CX 

MOV CX»4t}9EH 
MOV tSI*76»21,CX 

MOV CX,4 093H 
MOV CSI*78*23,CX 

HOV CX,4099H 
MOV tSI*90«23,CX 

MOV CX,409FH 
MOV CS2-»82«23,CX 
RET 



f J«p«n t 

t J«pan 3 

; J>p4n 4 

} J»pan 6 

; J«p«n 8 

; ^p^n 1 0 

; J«p«n 12 



Drop Processor R«sp9ns« no ^h>kjt>«tu 
MOV SI,rPOH_OBF_BF 

^DRoJ^RESrSop''^^ P'^o*:*"^ »«*r. «o OBt D.t* *«> FROM.CBF.BF ni utu.u 

MOV S1,FR0M_0BF BF 

MOV AL,tSI*n ~ ! < AL J . Co*.«nd 

CMP AL 1 1 

4Z DROP RESP 01 

CMP AL.4 



OSBB 740B 
08BD 3C84 
08BF 7503 
03C1 E99F00 

08C4 F8 
08C5 C3 



0eC6 EBFC 

08C8 8A4402 
08CB A22C07 
08CE E80000 



0801 

0804 

08D7 

08OA 

030C 

08 OF 

08E1 

08E5 

0dE7 



BE2003 

8A4C03 

80F900 

7466 

BF8000 

B700 

8AtE2C07 
03DB 

8121FEFF 



OSEB dA6C04 
08EE 80FD0 0 
08F1 7402 
08F3 EBCF 



aQF5 
08F8 
08FB 
08FD 
0900 
09 03 
0906 
09 03 
09 OC 
09 OF 
091 1 
0913 
0916 
0919 
0918 
G91D 
091F 
0922 
0924 
0926 
0929 
092C 
092O 



8A5405 

80E204 

7431 

8ft5405 

E80000 

8 0E26 0 

741 I 

8A262&0T 

80E401 

7518 

OB 04 

E80000 

E91 000 

8A24 

343F 

20 04 

£80000 

22C4 

74 03 

E80000 

E80000 

F8 

C3 
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092E 8A5405 
0931 80E202 
0934 740A 



SOURCE LINE 

1939 
1940 
1941 
1942 
194^ ; 

1944 DROP_RESP„HOPs 
1945 
1946 ; 
1947 
1948 

1949 , 

1950 OROP_RESP_04 : 
1951 
1952 
1953 ; 
1954 
1955 
1 956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 ; 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

1 976 C0HV_SW_1 J 
1977 
1978 
1 979 
1980 
1981 

1982 COHV„SU_0: 
1983 
1984 
1985 
1986 
1987 
1938 

1989 CONV_SW_SET: 
1990 
1991 

1992 j 

1993 KEY.OEPRESSi 
1994 
1995 



JZ OROP_RESP.04 
CMP AL,84H 
JHZ DROP_RESP_NOP 
JMP DR0P_RESP_84 

CLC 
RET 



OROP_RESP_01 t JMP OROP_RESP_NOP 

MOV AL,ESI+23 
MOV CID_BYTE3.AL 
CALL ID_DROP„DEVICE 

MOV SI^FROM_OBF_BF 
MOV CL. tSI+33 
CMP CL, 0 J 
J2 RESP_VLF„ERR 
MOV 01, VLF„ERROR_MAP 
MOV BH, 0 

MOV bl.cid_byte: 

AOO BX^BX 

AMD UORO PTR COX D CBX3 , OFFFEH 

MOV CH, CSl+43 
CMP CH,0 
J2 RESP_STATUS 
JMP DROP_RESP_NOP 



K«v Data Hone > CY«0 

C0ntPOW.OETECT3 
«CSn»«C + 1 3»-C+2 3-««C + 33C*43"C*5 3" 



C04 3CID„BVTE3C023C00JCSTATU£3 
00 



02 00 ** 



RESP_STATUSi 
RECENT_ONj 



MOV DL,tSI+53 

AND 0L,4 

J2 KEY_OEPRESS 

MOV DL,CSI+53 

CALL CONV_SW_BIT_AL 

AND OL.SOH 

JZ CONV_SW_0 

MOV AH, CDR0P_N03 

ANO AH,1 

JN2 C0NV_SW_SET 

OR tSI3>AL 

CALL JUMP_ADRS_IHIZ 

JMP CONV_SW_SET 

MOV AH,CSI3 

XOR AL,3FH 

AND rSI3,AL 

CALL OR0P_BIT_AL 

AHO AL.AH 

JZ CONV_SW_SET 

CALL JUnP_ADRS_INIZ 

CALL JUMP_ADRS_IH1T 

CLC 

RET 

MOV DL,CSl+53 

AHD DL,2 

JZ ELSE^STATUS 



C Status 3 



SPU Recent Power ON 
I 

Converter Select SW 



10/19 Henkou > ! 



Key Currently Depressed 



273 



01 67237 



HEWLETT-PftCKftRDi 8086 fissembX«r 



0936 BOtC 
0938 A289 07 
093B E80000 
093E F9 
093F C3 

0940 F8 

0941 C3 



0942 
0945 
094S 
094A 
094E 
0950 
0952 
0955 
0958 
095rt 
095C 
093E 
0961 
0962 



E80000 
GESOOO 
B700 

8A1E2C07 

03DB 

8800 

050200 

3501 00 

8900 

DOCS 

7303 

E80000 

F8 

C3 



0963 8A4C03 
0966 80F900 
0969 7420 

0968 8(^64 02 
096E 882620 07 

0972 E80000 
0975 E80000 

0978 8A6C04 
097B 882E8907 

097F BE8 000 
0982 B700 
0984 8A1E2C07 
0988 03DB 
098A 812GFEFF 

098E 80FDFF 
0991 74 02 
0993 F9 
099-* C3 

0995 E80000 

0998 F8 

0999 C3 



SOURCE LINE 

1996 
1997 
1998 
1999 
2000 

2001 ELSE_STATUSt 
2002 
2003 ; 

2 004 RESP YLF ERR j 
2005 
2006 
2007 
2008 
2009 
201 0 
201 1 
2012 
2013 
2014 
2015 

2016 VtF ERR_RETi 
2017 

2018 ; xsKKsaearssxKa 

2019 DROP RESP_S4: 
2020 
2021 
2022 ; 
2023 
2024 
2025 ; 
2026 
2027 
202S } 
2029 
2030 
2031 ; 
2032 
2033 
2034 
2035 
2 036 
2037 ; 
2038 
2039 
2040 
2041 

2042 ; 

2043 SENS_STATUS! 

2044 RESP_84_HPET ! 
2 045 
2 046 jt 
2047 ; 
2 048 ; 
2049 

2050 ; 

2051 J 

2052 S 



MOV AL,KEY_PUSH CODE 
flOV CKEY_DATA3.AL 
CALL DROP_TO_CONV 
STC 
RET 
CLC 
RET 

CALL DR0P_T0_CONV 
MOV SI.VLF^ERROR MAP 
MOV BH, 0 
MOV BL,CI0_BYTE3 
ADO BX.BX 
MOV AX.CSI3CBJ<3 
AOO AX, 2 
XOR AX,1 
MOV CSI3CBXD,A>i 
ROR AL 

JNC VLF_ERR_RET 
CALL JUMP_ADRS I HIT 
CLC 
RET 

K at « ss = =r « K » a: s 

MOV CL,CSI+3a ; 
CMP CL,0 
J2 RESP_84_NRET 

MOV AH,CSI+23 ; 
MOV CID_BYTE3,AH 

CALL ID.DPOP DEVICE ; 
CALL DROP_TO_CONV 

MOV CH, CSI+43 
MOV CKEY_DATA3,CH 



MOV SI^ VLF_ERROR_MAP 
nov BH,0 
MOV BL, tID_BYTE3 
ADD BX.BX 

AND UORD PTR C S I 3 t BX 3 , OFFFEH 



CMP CH,OFFH 
J2 SENS_STATUS 
STC 
RET 



C84 3CID/DROP3 C01 3EKEY3 



C AH > « ID.BYTE 

> CONV_NO . DROP_NO , DEVICE_HO 



•> CY=1 



CALL SPU_STATUS_REQ j OFFH 
CLC 
RET 



i Push Key Board 

-> Ho K«v Stroke 



GLOBAL 



SPECIAL SPU 1 
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HEWUETT-PACKftRDi 3086 ftss«mbler 
SOURCE LIME 



2053 EXTRN POMER_DET_CMD 

2094 EXTRN LOAC* FROM DROP 

2055 EXTRN LOAdItO.DROP 

2056 EXTRN SPU_STftTUS_REQ 

2057 EXTRN id DROP DEVICE 

2058 • EXTRN It DPOP.DEVICE 

2059 EXTRN CONV_SW„B IT_AL 

2060 EXTRN DROP_BIT_AL 

2061 EXTRN SPU_REUAY_OFF t 

2062 EXTRN SPLLCtEftP.D ISP 

2063 EXTRN EVENT_LED_OFF 

2064 EXTRN DROP MAP SET 

2065 EXTRN KEY_0PERATION 

2066 EXTRN CONV_TD_OROP ^ 

2067 EXTRN DROP^TO.CONV ^ 

2068 EXTRN BINDEC LED 

2069 EXTRN LED_Vliu TBL 

2070 EXTRN SPU_LED_DISP 

2071 EXTRN RUN_CONVERTER 

2 072 EXTRN WAKEARI_DE ON * 

2073 EXTRN OP_SPU OFF" 

2074 EXTRN OP.INITIAL 

2075 EXTRN BASE_ROUTINE 

2076 EXTRN JUMP_ADRS_INIT 

2077 EXTRN JUMP ADRsZlNIS 

2078 EXTRN DEVICE MAP SET 

2079 ) ~ " 
2 080 EXTRN PAY CROUP I 
2081 EXTRN PAyIcR0UpZ2 



Error»» 0 
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04 

«3 
B9 

89 

102 
106 
1204 
1163 
1206 
I t67 
1201 

1392 
1609 
13« 
1264 

143 

230 
231 
t 160 

1 00 
105 
t»31 
1949 
1950 
2019 
1944 

1213 
120 
142 
tf 
97 
1564 
91 
1586 
16t 
1278 
1725 
232 
233 
2001 

t o«e 

182 
163 
184 
186 
62 
1804 
123 

194 

153 
914 



CTRL 1 
CTRt^2 

CTRL_2_C0UMT 
DEVICE HAP SET 
PEVICEJIO 

DEvicE_Mo en 

DEV_CLR 
DEV^IHIT^LP 
DEV_HEXT*" 
DEV~RESP UT 
fEV~SW 0~ 

DISPLfty_f1EM0RV 
OISP^PIEM 5517 
DO«H_FL<*C 
DROP ACCESS 
OPOP„Bn_ttL 
DROP_CMO~BF 
OR0P_CnP_P0PT 
DROP~OftT«_POPT 

dropIihit~up 

0ROP_hWP 3ET 

DPOP^KO ~ 

DPOP"hO_8 I T 

DROP^RESPOHSE 

OROP~PCSP 01 

DPOPrPESP~04 

DR0P_RESP~84 

OROP_RESP~H0P 

OR0P_TO_C0HV 

C>PP_HEXT 

DS1 

DS16 

DS2 

EC HOGBACK ftORS 

ECHO_e«CKlcMD 

ECH0_8OC1f~Ft«C 

ECHO_BftCK~SUPl.t 

ECU^ADDPESS 

ECU_ADR5^NEU 

ECU_ttORs"REftP 

ECU.H^ftDDRESS 

ECU_L_ftODRESS 

ELSE^STATUS 

eoz 

ES_»ftC>C_UP 

ES_B«CK_UP_1 

ES eACK~rjP~2 

ES_EVEHT_TTnEP 

EVCHT_CHftMHEL 

EVEHT_t>rtTft CL 

EVEHT_EMABLE 

EVEMT~KEY_CC>DE 

EVEMT_LED_t>FF 

EVENT HO PPEC 

EXIT ~ 



CRO?<! PEFEREHCE TttBLE 

PE REFERENCES 

443.777.801 ,836 
444.778. 798. S33 
445.7T|«.75a 
454. 683. 68*. 757 

12i5, 1227. 1229. 123t . 1231. 1235. i 

1 1*8, UOO 
\2i 1 
1 135 

I 169. 1 177. 1 181 . 1 199 
1 t?5 

1546 
1599 



1985.2060 
793 

681 .929 
1i18 

1223.2064 
1196, t9r6 

1264 
1977 
l?39 
1942 

1«3?. 1941, 1043, I 

I 998. 20O4. 2027. 2067 

82.83.*4.85:«6:87.88.89.90.o,.,;.„.,4.95.96.97.99-.00.,0t.,0C.,03.104.,05M06M0e..09.1.0,,T^ 
1542 

447,«2C, 1016, 11 10. 1446. 1451 



W. 1730 



162. 16:?. 164. 9»9. 1006. 1576. 15«6. l«rt^ 
1265 

461 ,1278 
1713 
1725 
1995 



1356 

430.409. 1337.1757.1359. 1 -*66 1 ?f 7 , 1 763 1371 

477.499. 1351 .1760.1374 

131*. 1745. 1804. 1907 

1316. 1341 

472 



li<>6.2063 
1«1 0. ISI8 
883.895,899 
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SVHBOt 


7VPE 


PEFEREHCCS 


72 


A200H 


A 


73 . 74 . 7? , 76 




•CMC 


A 


?47.74*. 3^4.3«2,370.373.377,3?l ,??9,969 ?ri .174 ??2 ^n4,«tft 








1 071 - 1^7, 1 048, 1052, I054 , 1 0?6, 1092. » 085, 1 091 . 1 09?. 1 0*7 , t 1 00 


238 


»CHO 


A 


325. 333, 679. 9?2 




ADPEM 


A 


l«'»3 


t»74 




A 


tsr4 


i«et 


ALOMa.CHECIC 


A 




ri* 




A 




soe 




A 




2tZ 




A 




sia 


«SCII_CO 


A 




21? 




A 




2«7 


ASCHNER 


A 




21 » 


ASCII.rc 


A 




217 


A5Cir HO 


A 




216 


ASC I I_HU 


A 




21 1 


AlCII^PC 


A 




219 


ASCII PF 


A 




299 


ASCI I_SC 


A 




213 


A9CIX SE 


A 




I?5 


AUTHO_KEY_COPE 


A 




•486 


•ACK^UP^CI- 1 


A 




504 


BACK UP CKS 


A 


?ft9 


5t4 


BACK_UP_E>:lT 


A 


4A5.4«3,?I 0 


403 


BACK_UP_fc.Ml 


H 




912 


BACK UP HOIIC 


a 


19^; 


497 


BACIf_UP_yES 


A 




94 


B«SE_POIMT 


A 






BASE.KOUTINE 


E 


I7»».207? 


17*7 


BASEluA_tvo»:0 


A 


17*? 


6« 


BASIC_A<JTHO 


A 


1730 


24 t 


BCHC. 


A 


7?t> . 398 . 3*6 , ?34 , 588 


240 


eCHD 


A 




122 


BEFOA EVCMT 


A 


137« 


32 


BIAS 


H 


?? ?6.?7,S8.?A.A0,6I .62.64.49.66.276 


9« 


BIHAPY^LEC* 


A 






BIHI>EC.LE^ 


E 


1345. 1663,2068 


1«4« 


CAL_STDA 


A 


1849 


1832 


CAL. STPB 


A 


18?? 


1459 


CCC_CM0_20.7r 


A 


14?i 


I486 


CCC_CMO„J»F^TBL 


A 




1649 


CCC DROP C«0 


A 


I4?r 


1998 


CH4 ^ 


A 


I«<t9 


189? 


CH6_«2 


A 


1867 


1906 


CHA»HEL_HftSE3 


A 


471 


180? 


CMlHaRu" 


A 


18<»8 


73 


CH_»0_FRE5 


A 


1919. 188?. t90« 


199 


CLE »P~ICE Y_r ODE 


A 




14«4 




A 


1461 


99 


COMV^MO 


A 


431 .1226, 1228. 1230. 1232. 17?4 - I 34c 


104 


COMV,W BIT 


A 


1337 


1 17 


COMV_SELCC r 


A 


4 ?4. 43?. 436. 437 


1982 


COHV^SW .0 


A 


197? 


1974 


COHV^SuJl 


A 






LOMV*sy~B I t_AL 


E 


I1<*2. I973.2099 


1989 




A 


197». !»9l , 1987 




ro«v_To*"p»OP 


E 


1334. 1389. 1471 . 1698.286^ 



.??? 399. 860.901 ,•19.96*. tP27. lOJ? 



-a 
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CROSS REFERENCE TABLE 



SYMBOL 

1 09 EXTRN STAT 

1466 FORCED_KEy 

167 0 FORCED_OFF 

1663 FORCED OH 

1655 FORCED^TUNE 

1482 FORWARD_CMDTBL 

1 446 FORl.lARD_CMD_CK 

1431 FDRUARD^COME 

1 476 FORWflRD^JUnP 

1 838 FREQ_CAL 

1843 FREQ_CflLC 

145 FROM_OBF_BF 

1141 HAJIMEI 

1139 HAJIMERUYO 

568 HDLC_TX_START 

170 HISTORY BUFFER 

952 HON 

1150 HONBANl 

127 HSB.LED 

782 IBF_1ST 

828 IBF ^HD 

785 IBF_EMPTY 

790 IBF.EXIST 

774 IBF^INTERRUPT ' 

825 IBF_I1EM0 

58 IBF OVER^FLOW 

803 JBF.PACKET 

84 0 2BF RET 

830 -* IBF"sET 

1 01 IC_BVTE 
• ."^1C_DR0P_DEVICE 

1 03 ID.ByTE 

ID_DROP_DEVICE 

169 INDEX_h7sT0RY 

82 1NDEX_RX 1 

86 INDEX RX_2 

83 INDEX^TX^I 

87 INDEx"tx_2 
1773 1N1T_AUTH0 TBL 
1833 INIT_C0DE 
1835 INIT_C0DE_LP 
1747 INIT_EV_1 
1745 INIT_EV_TIMER 
1761 INIT_JUnP_LP 
1755 IKIT_JUMP TBL 

95 INIT POINT 

1737 IHIT_Tin_LP 

1735 INIT_TIM_TBL 

1792 IHIT_VIE«_LP 

1790 INIT^VIEW TBL 

1757 INIT_WA DOKO 

235 1NT10FST 

236 INT30FST 
234 INT_0FST 

75 JU«P_ADORESS 

JUriP_ADRS_IHIT 
JUMP_ADRS„INI2 



TYPE 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
^ 
A 
A 
A 
A 
A 
A 
A 
E 
A 
£ 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

E 

E 



REFERENCES 

53 0^362,876 
1459 
1661 

1544 
1454 
1256 
1448 
1434 

1847, 1853 
47 0 

t 141 , 1 144, I 150, M53, 1 167, 1 1 70 , 1 93 1 , 1 934 , 1 954 
1 143, 1 1 47 
331 
1696 

459,735,824 
11 52. 1 156 



73 0 
783 
823 
799 

788,826,834 



1333, 1377, 1467, 1656 
1388, 1470, 1657,2058 

1 164 . 11 80, 1951 , 1960,2007,2024,2034 
1 165, 1335, 1952,2026,2057 
460,724,736,803,825 
427, 1676 
44 1 , 742, 753 
428,776,796,831 
44 0 
467 
465 
1838 
1750 
473 
1764 
515 
1758 
1 74 0 
514 
1799 
464 
1 755 
238 
292 
296 
1759 

1989,2015,2076 
1980, 1988,2077 
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CROSS PEFEREHCE TABLE 



L1NE« SYMBOL 

1?82 JUN 
1775 JUNKO 
1271 KEY_APPLICAT 
130 KEY_DftTA 
160 KEY_DATA_STACK 
1993 KEY^DEPRESS 

KEY.OPERATION 
203 KEvZpUSH„CODE 
LED VIEU_7BL 
L0ftD_FROM_DR0P 

loadZto_drop 

873 LOY 

876 LOZ 

1812 LP1 

1821 LP2 

1 25 LSB_LED 
1256 MAIN.LOOP 

424 MA I N.ST ART 

197 MIHUS.KEY_CODE 

1371 M0V_1_IN1T . 

1363 riOV_l_ST 

1 356 M0V_2_ND 

126 MSB_LED 
1871 MULT I 

1 08 MOL_ADR 
191 MUL_NO 
1 016 MY_ADRS 
1014 MY_ALOHA 

76 NEXT_GO_ADPS 
121 NOU_EVENT 
1580 NO.SEHD 
1 1 6 OBF_BF_BYTE 
1 1 4 OBF„BF_CMD 
115 OBF_BF_IO 
113 OBF_BF_N 
679 OBF_INTERRUPT 
736 OBF_MEMO 
755 OBfInEW 
722 OBF^PACKET 
759 OBF_RET 
700 0BF_RET_1 
131 ONE_SEC_TIMEP 
1 96 0NOFF_KEY_C0DE 
OP_INtTIAL 
OP"SPU_OFF 
1 75 PAGE.MEM 
90 PAGE_SU 

PftY_GROUP_1 
PAY GR0UP_2 
61 PC_CODE 

137 PC_FC_EXIST 
65 PC_FC_LIST 

1 93 PLUS.KEY„CODE 
1223 POLLXNG_SE© 
222 POP„ALL 

POWER_DET_CMD 

138 POWER^FEED 



TYPE 



A 
A 
A 
A 
A 
A 
E 
A 
E 
E 
£ 
A 
A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
E 
A 
A 
E 
E 
A 
A 
A 
A 
A 
A 
E 
A 



REFERENCES 

1785 
1778 
1258 

1387, 1469, 1997,2030 
161 
1971 
1271 
1996 
1664 
1 142 
1650 
868 
871 , 
1316 
1827 



,1472,2065 
,2069 

,1151 ,1168,1932,2054 
,2055 

,875 



1272,1279 



1364 
1354 



1896,1899 
1843,1871 
1843 

1 000, 1 002 



131 1 , 1331 
1568 

453,756 

114,115,116, 1 17,446,688,689,690,755 

734 
740 

700,712,720 

703 

437 

1756,2074 

1670,2073 

450,733,822 

451 ,950,996,1020 

1490,2080 

1492,2081 

1833 

1773 

1216 

1140,1149,2053 
432 
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SYMBOL 


TYPE 


REFERENCES 


202 


POWefi_OFF COPE 


A 




201 


POWER ON CODE 


A 




128 


PPV.LED 


A 




55 


PROGRAflVEPSION 


A 


503,517 


221 


PUSHBALL 


A 




276 


RArt_CLEAR 


A 




278 


Rftri_CLEOR_LP 


A 


2!?1 


1972 


RECENT_ON 


A 




203 


RECENT~ON_CODE 


A 




204 


RELEASE.CODE 


A 




702 


RESPONSE 2 


A 


694 


719 


RESPONSE_CHK 


A 


697,699,709,711 


745 


RESPONSE TPNS 


A 


750 


71 1 


RESPOHSE_VAL 


A 


707 


2 044 


RESP_84_NRET 


A 


2021 


1969 


resp_stStus 


A 


1966 


2004 


RESP VLF ERR 


A 


1957 


1415 


RETT1M2 


A 


1407 


92 


REVERS.CHAMEL 


A 


448,575, 1572, T 


252 


RUN 


A 


1464 




RUN^COHVERTER 


E 


1346, 1666,2071 


1 033* 


RX ORG ERR 


A 


993 


56 


RX_CRC_ERROR 


A 


1 038, 1 039 


57 


RX CRC OK YO 


A 


994, 995 


990 


RXIlNTERf>UPT 


A 




992 


RX_RCV 


A 




1 042 


RX_RECE3VE 


A 


992 


1022 


RX_RET 


A 


1 004, 1 009, 1 040 


198 


SCAN KEY CODE 


A 




59 


SCAN_nODE_FLAG 


A 


467 


5 


SEISAKU_DD 


A 


520 


6 


SEISAKU^HM 


A 


519 


8 


SEISAKU_VV 


A 


521 


7 


SE1SAKU_YY 


A 


518 


148 


SEND_flDDRESS 


A 


149, 150, 151 , 15 


150 


SEND_CMD_RESP 


A 


1570 


151 


SEND,DATA_BUFF 


A 




147 


sehd_enabiIe 


A 


143, 1559 


1552 


SEHD_FUHC_MOO 


A 


1436 


149 


SEND^INDEX 


A 


1563, 1566, 1573 


200 


SEND_KEY_CODE 


A 




224 


SEHD_MftX 


A 




1566 


SEND RESPONSE 


A 


1438 


2 043 


SENS_STATU'S 


A 


2 03? 


561 


SETCOn 


A 


347,351 ,355,35 


1675 


SPECIAL_SPU_1 




2049 




SPU_CLEAR_DISP 


E- 


1205.2062 


144 


SPU CMD BF 


A 






SPU_LED_DISP 


E 


1665,2070 




SPU_RELAY_OFF 


E 


1204,2061 




SPU„STATUS„REQ 


E 


1 166p2043,2056 


177 


STACK END 


A 




178 


STACK^TOP 


A 




1619 


STORE^MEMORY 


A 


1548 


1635 


STOR MEM 5517 


A 


1626 


1627 


ST_TRNS2 


A 


1632 


1639 


ST_TRNS3 


A 


1637, 1644 
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^942 
1999 
lit 
237 
t991 
1413 
1«S 
1292 
193 
139« 
137« 
13fl1 
134* 
1297 
74 
79 
T9 
134 
132 
133 
1ft4 
93 
17*2 

1493 
IC3 
t«2 

U99 

1«99 
19t1 
19«2 
139 
«0 
«4 
20t« 
«43 
«4« 

19C9 
1892 



SVnvoi. 

9 W «_CUR 

9 F n SET 

TttfP„R_CH 

TIMER1.0FST 

TItTE»_ftCTlVE 

TIMER CHK 

T1«EI»_C0UMTER 

TIMER^OPERftT 

TIMER.OUT_CODC 

TIMER.SLEEP 

TIHER TOR 

TIMER T0B2 

TIMER_TYPE_2 

TIMER^YO 

TIME-TABLE y 

TO CCC 

TO^DROR 

TUHER.C9L 

TUHER_01 

TUNER 02 

TX.BUFFER 

TX BUSY FUf^C 

TX^CCC.K.RET 

TX_CCC_RUN 

TX_COMH<*HD 

TX.LEHCTH 

TX_RUN_S08 

TX_TRHS2 

nt„TRHfi3 

TM.UHORM 

TX_YOSHI 

Urft4 

UP64_p 

VIEU CHANHEL 

VLF_ERROR_MAP 

VLF_ERR_RET 

IMIT 

IMIT1 

IMHCEARt DE.OH 

VES.SEHD 

ZERO 



CROSS REFERENCE TABLE 
TYPE REFERENCES 



1333 
1353 

429,376,603,1086 
304 

1292 

300,730.819. 1297, 1301 , 1348 

t257 

1396 

1382, t384 

1352,1338,1361, 1369,1373 

1303,1306,1312,1326, 1329 
1293 

1 379 , 1 733 

439 

426 



1996 

430,921,1109,1683,1695 

1449.1462.1494, 1 496, 1 498 > 1 300, 1 302. 1 304 , T306 . 1308, 15 1 0, 131 2 . 131 4 , 1 3 16 , 1318,1320, 1322, 1324,1326, 1328, 1330 
1 332 . 1 334 . 1 536 , 1 338 , 1 54 0 , 1 336 . 1 36 0 , 1 364 , 1 38 0 , 1 633, 1638 , 1 643, 1 63 1 , 1 668 , 1 671 , 1 687 » 
13713, 1388, 1607, 1617 
1594, 1621 
1597,1624,1673 

1605, 1681 
1613 

1693 
1861 

1902 

1790 

1938,2003,2032 
2014 

394.593,396,897,598,399,600,601,635 
648 

1667,2072 
1863, 1865 
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1 '8086' 

2 ; 

4 ; 

EQU 02H ; 

EQU t2H : 

EQU S8H : 

EOU 2 .: Verxion No. 



5 SEISAKU^DOt 

6 3ElSAKU_MMi 

7 SEISAKU_YYi 

8 SEISAKU_VV: 

t2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 



<<< Application 



>>> 



Bv M.TAHAKA 



Funct ion 

C 1 > SPU Key Control 

6 Drop / 4 SPIJ < 2nd Subscriber > 

C 2 ^ R-iim B »ck up 

C3> HardMsre Cn«ck 

Off Event Conw , SU , Device No. C3 Degit) 

Off Send Revrese Data Send 

Event Event LED On 



<<< Bug List >>> 



34 itSStt 

35 ;SS*** 
36 

37 !S*»** C1> 2< 2nd Sub. de Converter On/Off okashii 
38 

39 iSttSS 
40 

41 ;SS$SS 

43 
44 

45 i 



46 
47 


BIASi 


EQU 


OpOOH 








48 


} 












49 


PROGRAM VERS lOH: 


EQU 


BIAS 




DS 


4 


SO 


RX_CRC_ERROR: 


EQU 


BIAS+4 


> 


DS 


4 


51 


RX CRC OK YO; 


EQU 


BIAS-t-e 




DS 


4 


52 


IBF_OVER_FLOW: 


EQU 


6IAS-M2 


i 


DS 


2 


53 


SCAH.MODE.FLAGj 


EQU 


BlAS+14 




DS 


1 


54 


VIEW CHANNEL! 


EQU 


BIAS-t-16 


} 


DS 


8*2 


55 


PC.CODE : 


EQU 


BIAS+32 




DS 


8*2 


56 


EVEHT_CHANNEL 


EQU 


BIAS-t-48 




DS 


8 


57 




EQU 


BIAS-4-56 
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HEi-iLETT-PrtCKfiRD : 3086 Affi€:nibl«r 



SOUPCE LINE 

38 VLF_ERRDR„nf»P : 

59 PC_FC_LIST! 

60 BflSIC„flUTHO: 
61 

62 
63 
64 

65 i 

66 ftZOOKt 

67 CH_NO_FREQ 

68 T I MELTABLE I 

69 JUMP.ftDDRESS t 

70 NEXT.GO.ftDRS J 

71 ; 

72 TO^DROP: 

73 TO_CCC: 

74 1 

75 DS2: 

76 1HDEX„RX_1 : 

77 INDEX_TX_1 : 

78 .CTPL_1 i 

79 CTRL_1_C0UMT : 

eo ihdex_r:<_2: 

ei IHDEX_TX_2s 

82 CTRL_2j 

83 CTRL 2„C0UHT: 

84 PAGE.SU: 

85 ECH0lBi=»CK_FLAG : 

86 REVERS_CHftNEL : 

87 TX_BUSy_FLAG: 

88 BASE.POINTt 

89 IHIT.POINTi 

90 BINARY.LED! 

91 ECHO_BACK_ADRS: 
92 

93 COHV_N0: 

94 DROP_NO! 

95 1C_BYTE: 

96 DEVICE_NO: 

97 ID^BYTE: 

98 CONV_N0_BIT: 

99 DROP.NO_BIT; 
100 DEVICE_HO_BIT; 
1 01 

1 02 t1UL_ADR 

103 EXTRN.STAT 

104 TEMP_R_CH 
1 05 

106 i 

107 OBF_BF_N: 

1 08 OBF_BF_CMD ! 

109 OBF_BF„ID: 

110 OBF_BF_BYTEt 

111 COHV.SELECTt 
1 12 

1 !3 ; 

1 14 DSl : 



EQU BIAS-f-IZS 

EQU BlAS+256 

EQU BIAS+Z56+128 

} BlASf-512 



EQU 20 OH 
EQU A200H 
EQU A200H+100H 
EQU A200H+I80H 
EQU A200H+200H 

43 OH 

EQU 0500H 
EQU 0600H 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



0700H 

DS2+2*1 

DS2+2*2 

DS2+2*3 

DS2*2*4 

DS2+2*5 

PS2+2*6 

DS2+2*7 

0S2+2*8 

DS2+2*9 

DS2+2*10 

DS2+2*1 1 

DS2+2*12 

DS2+2*13 

DS2+2*14 

DS2+2*15 

DS2-«-2*16 

DS2+2*18 
DS2+2*19 
DS2+2*20 
DS2-*^2*21 
DS2+2*22 
DS2+2*23 
DS2+2*24 
DS2+2*25 



EQU DS2+2*29 
EQU DS2+2*30 
EQU DS2+2*31 

74 OH 
EQU 082*2*32 
EQU 0BF_BF_N+1 
EQU 0BF*BF_H+2 
EQU 0Bf3P-H+3 
EQU 0BF_BF_N-»-l6 



EQU 078 OH 



; DS 128 
; DS 128 
; DS 128 



; DS 256 
3*3»f2 
3*8*2 
64*2 



FREQUEHCV TABLE START FROM HERE 



D3 2 
DS 2 
DS 2 



0000 0000 



STORE «3 



DS 8 
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HEULETT-PmCKARD: 3086 A««mbl«r 



SOURCE LINE 



115 

116 

117 

1 18 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

1 71 



HOU EVENT 1 
BEFOR_EVENT : 
EVENT_ENABLE: 

LSB__LED : 
M3B_LED ! 
HSB^LED: 
PPV_LED: 

KEY.DATft! 
ONE_SEC_TIMER: 
TtJNER_Dl J 
TUMER_D2 : 
TUMEP.CBL: 
UP^FLAG : 
DOUN_FLAG: 
PC_FC„EXIST! 
POWER FEEDi 



DS16: 

DR0P_CI1D_BF ! 

SPU_CMD_BF: 

FR0I1_0BF_BF: 

SEND_EHABLE : 
SEND_ADDRESS: 
SEND_INDEX! 
SEND_CMD_RESP r 
SEHD_DATA_BUFF: 



EQU DS1 
EQU DSl+1 
EQU [>Sl-(-2 

EQU DS1-K4 

EQU DSl+5 

EQU &Sl<t'6 

EQU DS1+7 

EQU DS 1-4-9 
EQU DSl+10 
EQU DSl+1 1 
EQU 0S1+12 
EQU DS1+13 
EQU DS1+14 
EQU DS1+t5 
EQU DS1+16 
EQU DS1+17 



EQU 8 0 OH 

EQU DS16 

EQU DSl6'f16>*<1 

EQU DS 16+ 16*2 

EQU DS1 6+1 64*3 
EQU SEND.ENABLE+1 
EQU SEHD_ADDRESS+2 
EQU SEND_ADDRES3+3 
EQU SEND_ADDRES3+4 



EVEHT_NO_FREQ ! EQU 900H 



HELP: 



EQU QAOOH 



KEV_tATA_STACK: 
ECU_(=iDDPESS! 
TX_LEHGTH! 
TX^COMMPHD: 

tx"buffep J 



TIMER_COUNTER: 
IHDEX_HI3T0RVi 
HISTORY^BUFFER: 



EQU lOOOH 

EQU KEY_DATA_STACk'*i6*64 
EQU ECU_ADDPESS+2 
EQU ECU_ADDPESS+3 
EQU ECU_ADDRESS+4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



; DS 16 

; DS 16 

; DS 16 

; DS 1 

; DS 2 

; DS 1 

; DS 1 

; DS 123 

; D3 256 



DS 16*-'64al024 
DS 2 
DS 1 
DS 1 
DS 256 



PAGE^MEM : 
STACK_EHD: 



EQU 300aH 
EQU 39FFH 
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HEWLETT-PACKfiRD: 8 036 flssembler 
SOURCE LINE 



172 


STACK_TOP : 


EQU 


4000H 


173 








1 74 




BACK UP RAtI Area t^>mm*mt*ini¥t¥)¥mii^^ii^*Hf*'¥**^**'**>****^^**'** 


1 75 


} 






17$ 


ES_BACK_UP : 


EQU 


0 ; DS 512 


1 77 


ES_BflCK_UP_1 t 


EQU 


200H ; DS 512 


1 78 


ES_BACK^UP^2 ; 


EQU 


4 0 OH ; OS 512 


179 


} 






160 


ES^EVEHT^T IIIEk i 


EQU 


600H J DS 128>«'6 


181 








1 82 


; 






183 




I»cdiat>fi Data t^^im3tit^*i¥)tts¥mi*ti*immm*ititttttim:*^i*t*^-*t^^'-*'*miti-¥-*':*' 


184 








1 85 


I1UL_N0 


CGI 1 


O 


1 36 


T I MER^OUT^CODE I 


cot t 


ft 

0 


1 87 


PLUS_KEY_CODE : 




1 Un 


1 88 


EVENT^KEY^COOE : 


EQU 


1 1 H 


1 89 


AUTHO_KEt_CuDE : 


EQU 


1 2H 


190 


ONOFF_KEy_CODE i 


CUU 


1 '711 


191 


M I NUS_KE Y_CODE : 


ECU 


1 4H 


1 92 




con 




1 93 


CLEPR_KEy_CuDE : 


C.WU 


i on 


1 94 


SEND_KEY_CODE J 




1 7n 


1 95 


POWER ON__CODE i 


EQU 


1 8H 


1 96 


POUER„OFF_CuDE : 




t QLf 


197 


RECENT_OK_CODE : 


em I 


4 AfJ 

1 mH 


198 


RELEASE_^CODE : 


em 1 
B.UU 


i Bn 


199 


ICEY_PllSH_CODE : 


EQU 


1 CH 


200 


} 






201 


ASCI I^ER : 


EQU 


4572H 


202 


ASCI I_AU: 


EQU 


41 55H 


203 


ASCI I_SC : 




5343H 


204 


ASCI I.FC I 


EQU 


4643H 


205 


ASCII_PCi 


EQU 


5043H 


206 


ASCI I„CL : 


EQU 


434CH 


207 


ASCI I_SE ; 


EQU 


5345H 


208 


ASCII AD: 


EQU 


4164H 


209 


ASCI I_DE : 


EQU 


6445H 


21 0 


ASCI I^HU : 


EQU 


0D49CH 


21 1 


ASCII_HD : 


EQU 


004DCH 


212 


ASCI I_CO : 


EQU 


43DCH 


213 


ASCI I_PR ! 


EQU 


5072H 


21 4 












EQU 


6 OH 


216 


POP_ALL : 


EQU 


61H 


217 








218 


SEHD_MAX r 


EQU 


64»ti2 


219 








220 














221 




I / 


0 Port )tt3¥i¥>¥mmy¥i¥*¥)tt>4t*»¥itimm*^***'¥^i^Hfi¥4t**3k^»ttt4iiittitt*iti 


222 














223 


J 






224 


DROP_CMD_PORT t 


EQU 


082H 


225 


DROP_D AT ALPORT t 


EQU 


08 OH 


226 


ECU_H_ADDRESS: 


EQU 


0102H 


227 


ECU_L_ADDRESS: 


EQU 


01 OOH 


228 


INT OFST 


EQU 


0A0H+C5*4 > 
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HEMLETT-PACKAPD: 8066 tt»j-4mbl«r 
SOUPCE LIHE 



1 000 
I 003 
) 0 05 
1 0 09 
t OOB 
! OOF 
1 01 1 



1012 
1013 
I 017 
1 01B 
1 01D 
1 021 
1023 



1 024 
1027 
1 029 
1 020 
1 0:30 
1 032 
1 036 
1 038 

1 039 
1 03A 
1 03D 
1 03F 
1 041 
1 045 
1 048 
1 04C 
1 050 
1 053 
1 057 
1 058 
1 039 
1 05D 
1 061 
I 065 
1 069 



BE3003 
B700 

8A1E2C07 
02DB 

880E1C07 

8908 

C3 



eE8003 
B700 

8A1E2807 
02DB 

8B0eiC07 

8908 

C3 



eE8 0 03 
B700 

8AIE2C07 
8 0F3 01 
02DB 

SB0E1C07 

8908 

C3 

56 

E84E00 
22 04 
74 18 

3A262807 

80E4FE 

88262007 

8A262407 

80E406 

88262607 

5E 

C3 

8^*262807 
88262C07 
8A262407 
58262607 
5E 



229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

24 0 

24 1 

242 

243 

244 

243 

246 

247 

243 

249 

250 

251 

232 

253 

254 

255 

256 

257 

258 

239 

260 

261 

262 

263 

26-t 

265 

266 

267 

269 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

231 

282 

283 

284 

285 



IMTIOFST 


EQU 


52 


IMT30FST 


EOU 


6 0 


TIMEPI OFST 


EQU 


72 


ftCHD 


EQU 


00 


ACHC 


EQU 


OA 


BCHD 


EQU 


02 


BCHC 


EQU 


06 



JUMP_^iDP?_INIC: 



.JUMP_mDPS_IMIZ: 



CONV_TO_DROP : 



HIROKO; 



ORG 1000H 



MOV SI , JUMP ADDPE^ j 
MOV BH , 0 ~ 
MOV &L. CID_E', TE3 
ADD BL,BL 

MOV CJ?, CINIT P0IMT3 

MOV rsiJCBia^c;: 

RET 



MOV SI,. JUMP hDDPESS 

MOV BH, 0 ~ 

MOV BL. CIC_BVTE3 

AOO BL.BL 

MOV CX,CIHIT_F0rNT3 

MOV tsn£E:-:i,c;< 

PET 



MOV sr. .JUMP >4DDPESS 

MOV eH,o ~ 

MOV BL, CID BVTE3 

XOR BL, 1 

♦^DD BL.BL 

MOV CX, C IHIT_FOINT} 

MOV tsncB;<j.c.x 

RET 

Converter ■ Drop ni hini-an ♦i*** 

PUSH SI 

CALL CONV_«:t\t BIT mL 

i^ND ftL. C5I J ~ - 

J2 HIROKO 

MOV AH,CIC_BVTE3 

AUO ftH, OFEH 

MOV C1D_BYTE3.hH 

MOV AH, CC0HV_M0 3 

AND AH,06H 

MOV CDP0P_N03,AH 

POP SI 

RET 

MOV CIC^BVTED 
MOV t ID„BYTE3 .i:»H 
MOV AH . CCDNV_M03 
MOV C0R0P_N03>AH 
POP SI 



* 
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01 67237 



HEULETT-PACICARD: 8086 Assembler 
SOURCE LIHE 



1 06A C3 



1 06B 
1 06C 
1 06F 
1 071 
1 073 
) 075 
1 079 
1 07B 
1 07F 
^ 083 
I 085 
I 089 
1 OSA 



56 

E81C00 
2204 
74 02 
8001 

8A262C07 
OAEO 

88262807 
8*^262607 
OAEO 

88262407 

5E 

C3 



1 088 
1 08E 
1 090 
1 094 
1 096 
1 099 

1 09A 
t 09B 
1 09C 
1 09D 
1 OAO 
T0R2 
1 Oft3 
1 0A4 
1 OAS 



BE5007 
0500 

8A0E2607 
03FI 
£885 05 
C3 

50 
51 
56 

E8EBFF 

2204 

5£ 

59>- 

58 

C3 



1 006 
1 Oft7 
1 0A8 
1 OAC 
1 OAE 
1 OBt 
1 085 
1 087 
t 089 
1 OBB 



SCOT 



50 
51 

8A262 
8AC4 
80E407 
88262607 
61 03 
D2C8 
24 07 
A22A07 



1 OBE £91800 



lOCl 50 

10C2 51 

1 0C3 9A262807 

1 0C7 8AC4 

1 009 80E407 



286 

287 ; 

288 } 

289 DROP_TO_CONV : 

290 " 
291 

292 
293 

294 HIROVOi 

295 

296 

297 

298 

299 

300 

301 

302 ; 

303 ; 

304 CONV_SU_BIT_AL 
305 

306 
307 
308 
*309 

310 ; 

3 1 1 CONV_SW_FLAG : 
312 

313 
314 
315 
316 
317 
318 
319 
320 ; 
321 

322 ; 

323 ID^DROP.DEVICEi 
324 

325 

326 

327 

328 

329 

330 

331 

332 

333 ; 

334 

335 ; 

336 I ***H.*****»^** 

337 ; 

338 1C_DR0P_DEVICE 
339 

340 
341 
342 



RET 



PUSH SI 

CALL CONV.SW„BIT_AL 
AND AL^CSIS 
J2 HIROYO 
MOV AL,1 

MOV AH,CID_BYTE3 
OR AH^AL 

MOV EIC_BYTE3,AH 
MOV AH, CDR0P_H03 
OR AH,AL 

MOV tC0NV_N03,AH 

POP SX 

RET 



MOV SI ,COHV_SELECT 
MOV CH,0 

MOV CL,tDR0P„N03 
ADD SI.CX 

CALL PEVICE_BIT_AL 
RET 

PUSH AX 
PUSH CX 
PUSH SI 

CALL COHV_SW_BIT_AL 

AND AL^CSI3 

POP SI 

POP CX 

POP AK 

RET 



DROP.HO , DEVICE_NO *^ 



PUSH AX 

PUSH CX 

MOV AH.CID_BYTE3 
MOV AL,AH 
AND AH. 7 

MOV CDI>0P_H0 3,AH 
MOV .CL . 3 
ROR AL,CL 
AND AL , 7 

MOV EDEVICE_N03,AL 



A4 A3 A2 A1 AO D2 Dl DO 
- . - A4 A3 A2 A1 AO 
0 0 0 A4 A3 A2 A1 AO 



JMP MAKE_DATA 

IC BYTE ' > COHV_HO , DEV3CE„H0 

PUSH AX 
PUSH CX 

MOV AH,CIC_BYTE3 
MOV AL,AH 
AND AH, 7 
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01 67237 



HEirfLETT-PftCKARDi 9096 Assembler 



SOURCE LINE 



1 OCC 98262407 


343 




MOV 


CCONV N03.AH 


1 ODO B1 03 


344 




MOV 


CL.3 


1 0D2 D2C8 


345 




ROR 


AL,CL 


1 0D4 2407 


346 




AND 


AL,7 


1 0D6 ft22A07 


347 
343 


; 


MOV 


CDEV1CE„N03 . AL 


1 0D9 B0D1 


349 


riAKE_DATA ! 


MOV 


AL, 1 


1 ODB 8A0E2407 


350 




MOV 


CL, CCOHV^NO: 


1 ODF D2C0 


351 




ROL 


AL,CL 


10E1 A22E07 


352 
353 




MOV 


EC0NV_NO_BIT3 ,AL 


1 0E4 600) 


354 




MOV 


AL, 1 


1 0E6 8A0E2607 


355 




MOV 


CL, CDR0P_H0 3 


) OEA D2C0 


356 




ROL 


AL.CL 


1 OEC A23007 


357 
358 




MOV 


CDR0P„N0_BIT3,AL 


1 OEF BO 01 


359 




MOV 


AL, 1 


1 OFt 8A0E2fl07 


360 




MOV 


CL, CDEVICE_N0 3 


1 0F5 D2C0 


361 




ROL 


AL,CL 


1 0F7 A232 07 


362 
363 


; 


MOV 


tDE V3 CE_N0_B I T 3 , AL 


1 OFA 59 


364 




POP 


CX 


1 DF6 58 


^365 




POP 


AX 


1 OFC C3 


'366 
367 




RET 






368 




TO^DROP Buff«r Space ? 




369 








1 OFD A 006 07 


370 


TO_DPOP_SPACE : 


MOV 


AL, CCTRL_1 3 


1 1 00 3C28 


371 




CMP 


AL,40 


n 02 F5 


372 




CMC 




1 1 03 C3 


373 




RET 




/ 


374 










375 


• :|i:«i:«*:4t^ait)iti4r:#i9(i4i 


AL Ua Suuji Kai ? 




376 








1 1 04 3C30 


377 


KA2UK0 : 


CMP 


AL, 30M 


1 1 06 7203 


378 




OC KAZUKO_RET 


1 t 09 3C3A 


379 




CMP 


AL,3AH 


1 1 OA F5 


330 




CMC 




1 1 OB C3 


381 
392 


KAZUKO.RETi 


RET 






393 




TO DROP Buff«r ni irer 




394 








1 \ OC E8EEFF 


385 


LOAD_T0_DR0Pi 


CALL TO_DROP_SPACE 


1 1 OF 721 F 


386 
387 




JC 


IBF_OVP 


nil 9B1E0207 


388 




MOV 


bx.cihdex.r;«li3 


1 1 15 8A0C 


389 




MOV 


CL,ES13 


1 117 FECI 


390 




INC 


CL 


1 119 9A24 


391 




MOV 


AH, CSI3 


1 1 IB 8827 


392 




MOV 


CBX3 .AH 


r no FEC3 


393 




INC 


BL 


1 1 IF 46 


394 




INC 


SI 


1 120 FEC9 


395 




DEC 


CL 


t 122 75F5 


396 






LD1 


1 124 FE060607 


397 




INC 


BYTE PTR tCTPL_1 3 


1128 891E020" 


398 




MOV 


EINDEX_RX_r3,BX 


n2C E84705 


399 




CALL IBF_UNMASK 



A4 A3 A2 Al 
- - - A4 

0 0 0 A4 



AO 02 X>\ DO 
A3 A2 Al AO 
A3 A2 rtl AO 



3* if: 3*1 IK 4t * :fc Nc 3«i)4t 3* A » rtt ^ :K )ti :ti -4t .H :4c :fr ;«( :(t 



Korenara Anrsnne i i r t i i i i i i i 
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HEWLETT-PACKARD: 13 086 Aff5«(Hbl«»* 
SOURCE LINE 



1 * f*n 

1 1 2r C3 


4 00 RETPN ; 




4 01 IBF_OVR : 


1 t 34 C3 


4 02 




403 ; 




4Q4 ; Jii*********** 




405 ; 


1 135 A00E07 


4 06 LOAP_FROM_DROP 1 


t 1 1ft !!C0 1 

t 1 «90 w W V < 


4 07 


1 1 r o 


4 08 


1 1 3C ODI c PC 07 


it no 


1 1 4 U OH Ur 


410 


1 1 42 FEC t 


4 1 1 


1 1 44 8h£!7 


412 LD2f 


1 1 46 9824 


413 


1 1 48 FEC3 


414 


t 1 4A 46 


415 


1 1 4B FBC'9 


416 


\ \ 4^ 75F5 


417 


1 1 4F FEOEOE07 


418 


1 t ^3 S^IFOCOT 


419 


1 1 57 r 8 


420 


1 1 58 C3 


42 \ 




422 ; 




423 ; 




424 ; 


1 1 0 008 


425 DP0F_nf4p_SET : 


1 1 5C C604 05 


426 


1 1 3F C&44 0 1 0? 


427 




428 


1 167 C644 0332 


429 


1 166 C644 0454 


430 


11 6F C64405F0 


431 


1 1 73 E896FF 


432 


1 t 76 C3 


433 




434 J 








436 


t 1 77 BE0008 


437 POWER_DET_CnD: 


1 t7fl C60401 


438 


1 17D C64401 01 


• 439 


118! E888FF 


44 0 


1 134 C3 


441 




442 ; 



1 185 
1 188 
1 18B 
1 18F 
1 192 
t 194 
1 197 



BE0008 

C604 02 

C64401 05 

ft02407 

2407 

884402 

E872FF 



RET 

INC WORD PTR CIBF_QVER_FL0W3 
RET 

TO_CCC Buffer 1'ar» toridasu * * 

(10 V AL,CCTRL.23 
CMP AL,1 
JC RETRM 

MOV BX,L I HDEX.TJ<„23 

MOV CL,CBX3 

IHC CL 

MOV AH,CBX3 

MOV CSI1 .AH 

IHC BL 

INC SI 

DEC CU 

JNZ LD2 

DEC BYTE PTF CCTRL_23 
MOV tIMDEK_TX_23,BX 
CLC 
RET 

DROP MAP Set ***»*-^* 

MOV SI,DROP_CMD„BF 
MOV BYTE PTP C SI 3,5 
MOV BYTE PTR CSl + n,7 
MOV BYTE PTP CSI+23 . 1 OH 
MOV BYTE PTR CS1*33,32H 
MOV BYTE PTP tSI+4 3,54H 
MOV BYTE PTP rSI+5D,0F0H 
CALL LOAD_TO_DROP 
RET 

Power Detect Command 

MOV SI.DPOP_CMD_BF 
MOV BYTE PTP CSIl, 1 
MOV BYTE PTR CSI+1 3 , 1 
CALL LOAD_TO_DROP 
RET 



1 19A A02E07 
I 19D 343F 
I 19F 20068007 
1 1 A3 C3 



443 ; *:*»3«t4()**4t:lt)ti 41341 

444 ; 

445 COHV_P_OFF_CMD ! 
446 

447 

448 

449 

450 

451 

452 } 

453 

454 

455 

456 



Subscriber Power OFF Control ********** 

MOV SJ,DROP„CMD_BF 
MOV BYTE PTR CSI3,2 
MOV BYTE PTR CSI+13.5 
MOV AL,CCONV_N03 
AND AL^7 

MOV BYTE PTR ESI+23>AL 
CALL LOAD_TO_DROP 

MOV AL, cconv_no_bit: 

XOR AL,3FH 
AND CN0U_EVENT3,AL 
RET 



«*;Kir*i*r*W* 
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01 67237 



HEWLETT-PACKARD: 8086 Ass«mbl«r 
SOURCE LINE 



1 1A4 
1 1 P? 
1 1 AO 
1 1AE 
1 1B1 
1 1B4 
1 1B7 



1 IBS 
1 tB9 
1 IBC 
t tBF 
1 IC3 
I \C6 
1 ICS 

ncB 

1 ICE 



I 1CF 
11D2 

II D5 
t 1D9 
11 DC 
IIDF 
1 162 
1 1E5 
1 1E8 
1 1EB 
1 lEE 



BE0008 

C604 02 

C64401 05 

A0SD07 

884402 

E853FF 

C3 



C3 

BE0008 
CS04 02 
C64401 06 
ftOSDO? 
247F 
8844 02 
ESSEFF 
C3 



6E0008 
C6 04 04 
C64401 03 
A02407 
8844 02 
ft08B07 
8844 03 
A08C07 
8844 04 
EBIEFF 
C3 



t 1EF 50 

! IFO 53 

IIFI 56 

1 1F2 A02C07 

1 1F5 50 

i 1F6 E8AF00 



11 F9 
1 1FC 
1 IfE 
1202 

12 05 
12 07 
12 09 
120B 



BE8003 
B700 

8A1E2607 

80C31 0 

8AF3 

02De 

03DE 

B202 



Subscriber Power OH Control ♦*^-».*.k*:fc:k-**:t.*.4,****;#.:4. 

MOV SI,DROP_CMD_BF 
MOV BYTE PTR CSn,2 
MOV BYTE PTR C3I + n,5 
MOV AL. CTUNER_CBL3 
MOV BYTE PTR C5I+23,AL 
CALL LOAD TO DROP 
RET " " 



CABLE SEL CMD ; 



* 3k )4t 3«t i4i »tt Mt s|> »!t 3tt afiiii 



457 
458 
459 

460 COHV P_ON CMD: 

461 *■ " 
462 
463 
464 
465 
466 
467 ; 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 

481 ; 

482 TUNER FREQ CMD 

483 ~ " 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 ; 
494 
495 

496 ; 

497 RUH_CONVERTER 
498 

499 

500 J 

501 

502 

503 ; 

5 04 

505 ; 

506 

507 

508 

509 

51 0 

511 

512 

513 



Select Subscriber Cable *t:*.iffc 
RET 

NOV SI^DROP_CMD_BF 
MOV BYTE PTR CSID^S 
MOV BYTE PTR CS 1+13,6 
MOV AL^CTUNEP CBL3 
AND AL,7FH ~ 
MOV BYTE PTR CSI+23.AL 
CALL LOAD_TO_DROP 
RET 

Tuner Frequency Chang* Request 

MOV SI,DROP_CMD_BF 
MOV BYTE PTR LSI 3, 4 
MOV BYTE PTR CSI + n,3 
MOV AL,CCOHV„N0 3 
MOV BYTE PTR ISI+23,AL 
MOV AL,CTUNER D13 
MOV BYTE PTR Tsi+33,AL 
MOV AL, CTUNER_D23 
MOV BYTE PTR £SI-4-43,AL 
CALL LOAD_TO_DROP 
RET 

************ Converter Mo UacHasu Program *m********.**s.*;^ 



PUSH AX 
PUSH BX 
PUSH SI 

MOV AL,EID_BYTE3 
PUSH AX 

CALL GO_CONVERTER 

MOV SI , JUMP„ADDRESS 
MOV BH,0 

MOV BL.CDROP N03 

ADD BL, 1 OH 

MOV DH,BL 

ADD BL.BL 

ADD BX>SI 

MOV DL,2 



DH 



First ID^BYTE 



J BX « Firrt SPU JUriP_ADDRESS 
; DL - First SPU Ho. 
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HEWLETT-PACKftRD I 8 086 Assembler- 



SOURCE LI 



t20D E99tf)FE 


514 


1210 7520 


515 




516 ; 




517 ; 


1212 88362C07 


5l6 CONVO^V IEU_CK : 


1216 88ie2A07 


519 


121 A E87DFE 


520 


121D 7503 


521 




522 i 


121F E84000 


523 




524 ; 


1222 83C310 


525 CONVO^MEXT: 


1225 80C608 


526 


1228 FEC2 


527 


122A SOFAOt 


528 


12^0 r5E3 


529 


t22F E91D00 


53 0 




531 ; 


1232 88362C07 


532 COHV 1 _V I EW^CK ! 


1236 88162A07 


533 


123PI E85DFE 


534 


123D 74 03 


535 




536 ; 


123F E82000 


537 




538 ; 


1242 83C310 


539 COMVI^HEXT: 


1245 80C6 08 


540 


1248 FEC2 


541 


124rt 80FA06 


542 


1240 75E3 


543 




544 ; 


124F 58^ 


545 C0NV_OP„EHD : 


123 0 ft22C07 


546 


1253 E850FE 


547 


1256 A OS 0 07 


548 


1259 243F 


549 


125B ASS 1 07 


550 




551 


125E 5E 


552 


125F 5B 


553 


126 0 58 


554^ 


1261 C3 


555 




556 J 


1262 8B0F 


557 CONV_SUB: 


1264 3B0E1C07 


556 


1268 743D 


559 


126A 53 


56 9 


126B 52 


561 




562 ; 


126C 8A268007 


563 


1270 F6C4C0 


564 


1273 750E 


565 


1275 32268107 


566 


1279 84262E07 


567 


1270 741D 


568 


127F 8A268 0 07 


569 


1283 F6C480 


570 AYAO; 



CALL COMV_SW.FLAG 
JHZ C0HV1„VIEW_CK 



HOV CID_BYTE3,0H 
rtOV CDEVICE.N03 .OL 
CALL CONV_SU_FLAC 
JNZ CONV0_HEXT 

CALL COHV^SUB 

ftOO BX,10H ; JUnP_ADORESS 

AOO OH, 8 lO^BYTE 

IHC DL ; CONV^NO 

CMP DL,6 

JNZ COHV0_VIEW_CK 

JMP COHV_OP_ENO 

MOV CI0_8YTE3.OH 
MOV C0EVICE_H03.0L 
CALL CONV_SW_FLAG 
JZ C0HV1_HEXT 

CALL COHV_SUB 

AOO BX.IOH ; JlJMP_ftD0RE8S 

AOO OH, 8 ? ID.BVTE 

INC DL ; CONV_HO 

C«F 0L,6 

JNZ C0NV1_VIEW.CK 
POP AX 

nOV CI0„BVTE3..AL 
CALL IO_OROP_OEVICE 
MOV AL, CN0U.EVEMT3 
AHO AL.3FH 

MOV C BEFOR_EVENT 3 , AL 

POP SI 
POP BX 
POP AX 
RET 

MOV CX,tBX3 

CMP CX,EINIT_P01NT1 

J2 ttKEMI 

PUSH BX 

PUSH OX 

MOV AH,CN0M_£VENT3 
TEST AH. OCOH 
JNZ AYAO 

XOR AH,CBEF0P_EVENT3 
TEST AH. CC0NV„H0_BIT3 
JZ M00E_SAME 
MOV AH^EN0U_EVENT3 
TEST AH, BOH 
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HEWLETT-PACKARD: 8 086 Assembler 
SOURCE LINE 



1286 ?41 1 

1288 F6C44 0 

1288 74 06 

123D E8B801 

1290 E90900 

1293 E8D901 
12?6 E90300 

1299 E88701 

129C 3B0E1A07 
12A0 7503 
12A2 E80602 
12ft5 SA 
12A6 58 

12A7 C3 

12A8 SA3E85 07 
12AC 8A1E8407 
I2D0 ESEBOS 

12B3 BE0009 

1286 A08007 

12B9 84 062E07 

12BD 75 03 

12BF BE0002 

12C2 03F3 



12C4 
12C6 
12C9 
12CC 
12D0 
1202 
12D5 
12D8 
12DC 
12E0 
12E3 
12E6 
12E9 



1SEA 
12ED 
12EF 
12F3 
12F6 
12F8 
12r-A 
12FC 
12FE 
1301 



8A00 

A28B07 

8A6001 

8826SC07 

D0C4 

80E440 

80CC80 

0A262407 

88268007 

E8C1FE 

EdD2F£ 

E8E6FE 

C3 



6E8 003 
B700 

8ft1E2607 

80C31 D 

8AF3 

02DB 

03DE 

6202 

E399FD 

7525 



571 

572 

573 

574 

575 

376 

577 

578 

579 

580 

581 

582 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

606 

607 

608 

609 

61 0 

61 1 

612 

613 

614 

615 

616 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 



AYA1 



AYA2; 



AYA3: 

; 

MODE SAME: 



AKIHA: 

AKEMI : 
i 

GO COHVEP-TER: 



CONV_EVEHT: 



STP CONVERTER: 



4Z AYA3 
TEST AH,40H 
J2 AYA2 

CALL EVENT_LED_NRri 
JMP M0DE_SAI1E 

CALL EVEHT_LED_FLH 
JMP nOOE_SAME 

CALL EVENT_LED_OFF 

CMP CX, CBASE.P0IMT3 

JNZ AKIHA 

CALL SPU_LED_DISP 

POP DX 

POP BX 

RET 

MOV BH, EMSB_LED3 
MOV BL,CLSB„LED3 
CALL DECBIH^BX 
EVENT Program Taiou " 
MOV SI,EVENT_NO_FREQ 
MOV AL^CHOU EVENT 3 
TEST AL,CCONV_HO BIT3 
JNZ CONV_EVEHT 
MOV S: ,CH„NO_FREQ 
ADD SI^BX 

MOV AL.CSI3CBX3 
MOV CTUNER.01 3. AL 
MOV AH, CSnCBX + l 3 
MOV CTUNER„D2 3,AH 
ROL AH 
AND AH,40H 
OR AH, BOH 
OR AH, CC0NV_H0 3 
MOV CTUNER_CBL3. AH 
CALL COHV P OH CMD 
CALL CABLE.SElIcMD 
CALL TUNER_FREQ„CMD 
RET 



MOV SI. JUMF_ADDRESS 

MOV BH, 0 

MOV BL, CDR0P„N03 

ADD BL^ 1 OH 

MOV DH^BL 

ADD BL^BL 

ADO BX^SI 

MOV DL^Z 

CALL CONV„SU_FLAG 
JNZ C0HV1_STP_CK 



DH 



First ID_EVTE 



; BX » First SPU JUMP_ADDRESS 
; DL « First SPU No. 
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HEWLETT-PACKARD: 3036 Ais«mbl«r 
SOURCE LINE 



628 ; 



1303 


883620 07 


629 


CONVOYS TP_CK ! 


nov 


CID_BVTE3,DH 


1307 


88162P07 


630 




tlOV 


CDEVICE_N0 3 . DL 


130B 


E83CFD 


631 




CALL CONV_SM_FLAG 


130E 


75 08 


632 




JHZ 


STPCO.HEXT 


131 0 


8BOE1C07 


633 




nov 


CX, CINIT_P0IHT3 


1314 


39 OF 


634 




CMP 


CBX3,CM 


1316 


7534 


635 




JNZ 


COHV.VIEM_YET 


1318 


83C310 


636 


STPCO_HEXTt 


ADD 


BX.IOH ; JUMP_ADDRESS 


131B 


S0C608 


637 




ADD 


DH,8 ; ID^BVTE 


131E 


FEC2 


638 




INC 


DL ; CONV HO 


1320 


80FA06 


639 




CMP 


DL,6 


1323 


73DE 


640 




JNZ 


CONVO STP CK 


1325 


E92200 


641 
642 


1 


JMP 


CONV_VIEW_STP 


1328 


8S362C07 


643 


C0NV1_STP_CK: 


MOV 


CID BVTE3.DH 


132C 


88162f407 


644 




MOV 


CDEVICE_N0 3 .DL 


1330 


E867FD 


645 




CALL COHV_SW_FLAG 


1333 


74 08 


646 




JZ STPC1_NEXT 


1335 


d80£1C07 . 


647 




MOV 


CX.CINIT POINTS 


1339 


39 OF 


648 




CMP 


CB>C3,CX 


133B 


75 OF 


649 




JNZ 


CONV_VIEU_YET 


133D 


83C31 0 


650 


STPC1_HEXTi 


ADD 


BX,10H * : JUMP ADDRESS 


134 0 


80C608 


651 




ADD 


DH,8 ; ID.BVTE 


1343 


FEC2 


652 




IHC 


DL .! CONV_H0 


1345 


80FA06 


653 




CMP 


DL.6 ~ 


1348 


75DE 


654 
655 




JNZ 


C0NV1 STP CK 


134 A 


FS 


656 


CONV_VIEW_STP t 


CLC 




1348 


C3 


637 
658 


i 


RET 




134C 


F9x 


659 


CONV„yiEW_YET: 


STC 




134D 


C3 


660 

661 




RET 








662 










663 








134C 


A 02407 


664 


DEVICE_MAP_SET: 


MOV 


AL, CC0NV„NOa 


1351 


BE0008 


665 




MOV 


SI,DROP_CMD_BF 


1354 


C60407 


666 




MOV 


BYTE FTR CSI3,7 


1357 


C644 01 08 


667 




MOV 


BYTE FTR CSI+1 3.8 


1358 


884402 


668 




MOV 


BYTE PTR E$I+2 3.AL ' : Drop No . « < 


^3ZE 


C6440332 


669 




MOV 


BYTE FTR CSI+33,32H 


1362 


C644 0454 


67 0 




MOV 


BYTE PTR C9I+4 3,54H 


1366 


C644 05FF 


671 




MOV 


BYTE PTR CSI+5 3,OFFH 


136A 


C64406FF 


672 




MOV 


BYTE PTR CSI+6 3.0FFH 


136E 


C64407F0 


673 




MOV 


BYTE PTR CS 1+7 3, OF OH 


13/'2 


E897FD 


674 




CALL LOAD TO DROP 


1375 


C3 


675 
676 




RET 








677 




SPU 


Status Request Comm-ancJ Create *3»c^**j(cH:>tt*^r*' 






678 


; 






1376 


BE1008 


679 


SPU_STATUS_REQ i 


MOV 


SI^SPU_CMD 9F 


1379 


C604 04 


680 




MOV 


BYTE PTR C9I3,4 Length 


137C 


C644 01 04 


681 




MOV 


BYTE PTR CSI+13..4 : Drop Command 


1380 


A02C07 


682 




MOV 


AL.i:iD_BYTE3 


1333 


884402 


683 




MOV 


BYTE PTR CSI+23.AL ; ID BYTE 


1386 


C6440301 


684 




MOV 


BYTE FTP CS 1+33,1 : Bote Count 
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HEWLETT-PACKARD: 9086 Asff«mblftr 
SOURCE LINE 



13QA A02ft07 
r33D 8844 04 

is'so EersFD 

t393 C3 



1394 BE1008 
1397 C60404 
139A C6440104 
139E A02C07 
13A1 884402 
13A4 C6440301 
13AS A02A07 
t3AB OC30 
13AD 884404 
13D0 E859FD 
t3B3 C3 



)3B4 
1 3B7 
t35A 
t3BE 
13C1 
13C4 
1308 
t3CB 
t3CD 
t3D0 
1 3D2 
13D5 
T3D8 



)3D9 
13DC 
13£>F 
13E3 
13E6 

i3e9 

t3ED 

i3ro 

13F2 
13^5 
1 3F7 
13FA 
tSFD 



BE 1 008 

C60405 

C64401 04 

ft02C07 

884402 

C6440302 

A02A07 

0C28 

884404 

BOFF 

8844^05 

E934FD 

C3 



BE1 008 

C604 03 

C64401 04 

A02C07 

884402 

C6440302 

A02A07 

0C2d 

884404 

BOOO 

884403 

E8 0FFD 

C3 



13FE BEI 008 
1401 C60405 
1404 C6440104 
1408 A02C07 



695 

686 

587 

688 

689 

690 

691 

692 

693 

694 

695 

696 

697 

698 

699 

700 

701 

7 02 

703 

704 

7 03 

706 

707 

708 

709 

71 0 

71 1 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

73 0 

731 

732 

733 

734 

733 

736 

737 

738 

739 

740 

741 



MOV AL, CDEVICE_N03 
MOV BYTE PTR CSI+4 3,AL 
CALL LOAD_TO„DROP 
RET 



status Req. Coismand 



)fijir)f t4i)ti)fti* Cl^dr Device Display Command 



SPU CLEAR D ISP: 



MOV SI , SPU„CMD_BF 
MOV BYTE PTR tSn,4 
MOV BYTE PTR CSI+1 3.4 

MOV al,cid_bvte: 

MOV BYTE PTR CSI+23,AL 

MOV BYTE PTR nSI+33 , 1 

MOV AL, EDEVICE_N03 

OR AL,30H " 

MOV BYTE PTR CSI+43.AL 

CALL LOAD_TD_DROP 

RET 



Length 

Dnop Command 

ID_BYTE 
Byte Count 



Clear Disp, Cominand 



*:intt»^Hf4cik)tni>»iiif)¥ Relay Control OH Command 



SPLl_ftELAY_ON: 



SPU_RELrtY_OFF: 



; 

EVENT LED ONj 



MOV SI, SPU cno BF 

MOV BYTE PTR cil3,5 
MOV BYTE PTR CSI+13,4 
MOV AL, CID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,2' 
MOV AL, CDEVICE_N03 
OR AL,28H 

MOV BYTE PTR CSI+4 3,AL 
MOV AL,OFFH 

MOV BYTE PTR tSI-«-53..AL 
CALL LOAD_TO_DR0P 
RET 



; Length 

; Drop Command 

; ID.BYTE 

; Byte Count 



Relay Cont. Comntgnd 
ON 



Relav Control OFF Command *^**********r**=f + *%*^tti*;tt:*, 



MOV SI>SPLLCMD_BF 
MOV BYTE PTR CSn ,5 
MOV BYTE PTR CSI+n,4 
MOV AL, CID„ByTE3 
MOV BYTE PTR C5I+2],AL 
MOV BYTE PTR CSI+33,2 
MOV AL, CDEVICE„N0 3 
OR AL,28H 

MOV BYTE PTR tSI+43,ftL 
MOV . AL, 0 

MOV BYTE PTR CSI+33,AL 
CALL LOAD TO DROP 
RET " " 



Length 

C'rop Command 

ID_BYTE 
Bute Count 



Pelav Cont. Command 
OFF 



Event LED ON Command *******•♦'**********s♦ts♦rs♦t3♦t**^4':♦.:♦.* 



MOV S I , SPU_CMD_BF 
MOV BYTE PTR CSI3,5 
MOV BYTE PTR ESI+13.4 
MOV AL,CID_BYTE3 



Length 

Drop Command 
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HEULETT-PrtCKAPD : 8086 Assembler 



SOURCE LINE 



1 4 OB 


884402 


742 




MOV BYTE PTR CSI+23.AL 


1 


ID_BVTE 


1 4 OE 


C644030Z 


743 




nOV BYTE PTR CSI+33,2 




Byit« Count 


1412 


A 02A 07 


744 




MOV AL , C DEV I CE.NO 3 






1415 




r "^D 




OR AL^8 






1417 


884404 


746 




MOV BYTE PTR CSI+43,AL 




Event LED Cont* Coftm-snd 


1 4 1 A 


8 OFF 


747 




MOV AL,OFFH 






1 4 1 L 








MOV BYTE PTR CSI+53,AL 




ON 


i A %C 
1 1 P 


cat? ACP 






CALL LOAD_T0_DROP 






1 422 


C3 


7iC A 




RET 










7"?1 

r ^ 1 














7^^J 




Ev«nfc LED OFF Cotnn'Snd Jtt'i'*******'^*********-* 






t So 










f423 


B£1 008 


754 


EVEHT_LED_OFF : 


MOV SI/SPU CMD BF 






1426 


C60405 


735 




MOV BYTE PTR CS I 3 ^ 5 




Length 


1 429 




756 




MOV BYTE PTR CSI+13^4 




Drop Command 


c ^ o r* 


H U 4. V u r 


757 




MOV AL > C I D_BYTE 3 






1 ^3 V 




758 




MOV BYTP PTP 




ID_BYTE 


1 4oo 








MOV BYTF PTR CSl + '^3 - 




Bvt« Count 


1 4o f 




760 




MOV AL CDEVICE NO 3 






4 ^ 1^ 

1 ^ J»H 


Af* no 


76 1 




OR AL/6 






1 ^O** 




762 




MOV BYTE PTR CSI+43,AL 




Event LED Cont. Comm-and 


f ^'7C 
1 ^»5r' 


c n Aft 
n u u u 


763 




MOV AL,0 






1 t 




764 




MOV BYTE PTR CS1*53,AL 




OFF 


« A. A. A. 




765 




CALL LOAD_TO_DROP 






1 f 




766 




RET ~ ~ 










767 














768 

7<iQ 




Evcn^ LED Hormal Comn-and 


« ifc ir He 4c i*c IT ** i»t lie * 4e*K )K « in )tt skJt^ 4^ 


1 448 


E8B3FF 


f 

77n 


FVCMT 1 Pft MPM • 


CALL EVENT LED OH 










771 




MOV SIjSPU CMD BF 






1 44fe 


PC 

wo U4 U3 


77? 




MOV BYTE PTR LSI 3. 5 




Length 


1 ^ W 1 


c A ^ A 1 
Lib v4 u 1 


773 




MOV BYTE PTR CSI*13,4 




Drop Command 


1 ^t"^ 
1 


A n5Tfi7 


774 




MOV AL,CID_BYTE3 










775 




MOV BYTE FTP CSI+23,AL 




ID_BYTE 


1 ^ w tl 




776 




MOV BYTE PTR CSI+33>2 


X 


Byte Count 






777 




MOV AL, CDEVICE_N0 3 










776 




OR AL/10H 










779 




MOV BYTE PTR CSI+43.AL 




Event LED Mcae Command 


1 *o f 




780 




MOV BYTE PTR CSI+53,0 




Norma 1 


1 *OD 




781 




CALL LOAD TO DROP 






\ 4&t 


PT 


7Q^ 




RET 










783 














794 




Ev«nt LED Fl4sh Command 


IK it( 1^ itolotc }«[ He)* If J*c l»t >|c 4c >«c jfc :p. )tc j»t 






785 










146F 


E88CFF 


786 


EVENT_LED_FLH : 


CALL EVENT_LED ON 






1472 


BE1 008 


787 




MOV SI,SPU_CMD_eF 






1475 


C604 03 


788 




MOV BYTE PTR ESI 3,5 




Length 


1478 


C64401 04 


789 




MOV BYTE FTP CSI+13.4 




Drop Command 


147C 


A02C07 


790 




MOV AL, C3D_BYTE3 






147F 


8844 02 


791 




MOV BYTE PTR CSI+23,AL 




ID_BYTE 


1482 


C644 03 02 


792 




MOV BYTE PTR CSI+33^2 




B;>te Count 


1486 


n02rt07 


795 




MOV AL, CDEVICE.H03 






148? 


0C1 0 


794 




OR AL^IOH 






1488 


884-4 04 


795 




MOV BYTE PTR CSI+43,AL 




Event LED Mode Command 


i4de 


C644 05FF 


796 




MOV BYTE PTR CSI+53,0FFH 




Flash 


1492 


E877FC 


797 




CALL LOAD TO DROP 






1495 


C3 


798 




RET 







f 
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HEWLETT-PftCKftRD: S086 A55«mbl«r 



SOURCE LINE 







799 








800 








801 




1496 


BE1 000 


802 


SPU_VIEW_C>ISP: 


1 499 


B700 


803 




1 49B 


8A1E2407 


804 




M9F 


8A20 


805 




1 4fl1 


3^^4008 


806 




MA4 


88268507 


807 


SPU_LED_AX! 


MAS 


ft284 07 


808 








809 








81 0 








31 1 




14AB 


BEt 008 


812 


SPU_LED_DISP : 


14PIE 


C6 04 06 


813 




14I?1 


C644 01 04 


314 




14B5 


A02C07 


815 




1488 


8844 02 


816 




14BB 


C644 0303 


817 




14BF 


A02ft07 


818 




14C2 


OCSO 


819 




14C4 


884404 


82 0 




14C7 


C&440500 


821 




14CB 


A08407 


822 




14CE 


8844 06 


823 




1401 


E83SFC 


824 








825 




14£>4 


BE t 0 08 


826 




14D7 


C644 05D1 


827 




14DB 


ftOS5 07 


S28 




14DE 


8844 06 


829 




14E1 


E828FC 


330 




14E4 


C3 


831 








832 








833 








834 




1 4E5 


BE 1 0 08 


835 


SPU_^LEC'_D I SFL i 


1 4E8 


C60406 


836 




1 4EB 


C644 01 04 


337 




14EF 


A02C07 


838 




1 4F2 


884402 


839 




1 4F5 


C6440303 


840 




14F9 


A02A07 


841 




MFC 


DC50 


842 




14FE 


884404 


343 




1501 


C6440580 


844 




1505 


ftO84 07 


845 




1303 


8344 06 


846 




150B 


E8FEFB 


847 








848 


* 


150E 


BE1 008 


849 




1511 


C6440501 


850 




1515 


A 085 07 


851 




1518 


8844 06 


852 




151B 


E3EEFB 


353 




151E 


C3 


854 








355 





8PU View Channel Operation ht****.**************** 

MOV SI. VI£W_CHANHEL 
MOV BH, 0 

MOV BL, CCONV_NOJ 
MOV AH,CSI3CBX3 
MOV AL, CSI3CBX+33 
MOV i:MSB_LErO ,AH 
MOV CLSB LEDJ.AL 



8PU LED EVEKT_LED Operation 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR i:sn,6 
MOV BYTE PTR CSI + n,4 
MOV AL, t ID_BVTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR [51+33,3 
MOV AL, CDEV1CE_N0 3 
OR AL,50H 

MOV BYTE PTR CSI+43,AL 
MOV BYTE PTR CSI+53,0 
MOV AL, I:LSB_LED3 
MOV BYTE PTR CSI+63.AL 
CALL LOAD_TO„DROP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSI+53,1 

MOV AL, CMSB_LED3 

MOV BYTE PTR CSr+63,AL 

CALL LOAD_TO_DROP 

RET 



h ifr rl, ^ * s»t * j» 



; Length 

; Drop Command 

; Device/Drop 

; Bvte Count 



Display Character Comman: 
L38 

Data 



MSB 
Data 



SPU LED «. EVENT LED Operation 



MOV SI , SPU_CMD_BF 

MOV BYTE PTP CSI3,6 

MOV BYTE PTP CSI+1 3 . 4 

MOV AL, CID_BVTE3 

MOV BYTE PTR CS1+23,AL 

MOV BYTE PTR CSI+33,3 

MOV AL, C DEVICE HOD 

OR AL,50H " 

MOV BYTE PTR CS1+43.AL 

MOV BYTE PTR CSI+53,80H 

MOV AL. CLSB_LED3 

MOV BYTE PTR CSI+63.AL 

CALL LOAD_TO_DROP 

MOV SI , SPU_CnD_BF 

MOV BYTE PTR C£H-S3,1 

MOV AL,CMSB_LED3 

MOV BYTE PTR tSI+63,AL 

CALL LOAD_TO_DROP 

RET 



Length 

Drop CoiTimand 

Devi ce/Dr op 
B','te Count 



Di«-plav Character Comman.: 
LSB Flrs-h 

Data 



MSB 
Data 
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151F 
1522 
1525 
1529 
152C 
152F 
T533 
1536 
1538 
151B 
153F 
1542 
1545 



BE1 008 
C&0406 
C64401 04 
ft02C07 
S84402 
C6440303 
f4 02fl07 
OC50 
8844 04 
C644 0580 
A08407 
8844 06 
E8C4FB 



1548 BE1008 
154B C644 0381 
154F A08507 
1352 8844 06 
1555 E8B4FB 
1558 C3 



1559 
155C 
155F 
1563 
1566 
1569 
1564> 
1570 
1572 



BE1008 
C604 06 
C644 01 04 
(=102007 
8844 02 
C644 0303 
A 02^)07 
0C50 
884404 



1575 C6440583 

1579 C6440630 
157D E83CFB 

1580 BE1008 
1533 C6440582 
158? ft08607 
15&H 884406 
158D E87CFB 

1590 BE1008 
1593 C6440580 
1597 A08407 
159A 884406 
159D E86CFB 

15flO BE1008 
15ft3 C64405S1 
15A7 A 085 07 
I5AA 884406 
I5AD E85CFB 



856 

857 

858 

859 

860 

861 

862 

863 

864 

865 

866 

867 

868 

869 

870 

871 

872 

873 

874 

875 

876 

877 

878 

879 

880 

881 

882 

883 

884 

885 

886 

887 

888 

889 

890 

891 

892 

893 

894 

895 

896 

897 

898 

899 

900 

901 

902 

903 

904 

905 

906 

907 

908 

909 

91 0 

91 1 

912 



SOURCE LINE 

; 

SPU LEO FLASH: 



SPU LED fit EVENT^LED Operation 



MOV SI,SPU_CMD_BF 
HOV BYTE PTR C 813,6 
MOV BYTE PTR CSI+13,4 
HOV AL, CID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,3 
MOV AL, CDEVICE_H03 
OR AL^SOH 

MOV BYTE PTR CSr*4 3,AL 
MOV BYTE PTR CSr4'53,80H 
MOV AL,CLSB_LED3 
MOV BYTE PTR* CSI+63>AL 
CALL LOAD„TO_OR0P 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSI+53.S1H 

MOV AL,CMSB_LED3 

MOV BYTE PTR CSr+63.AL 

CALL LOAD„TO_DROP 

RET 



Length 

Drop Comm-snd 

Devic«/Drop 
Byt4 Count 



Display Character Command 
LSB FlASh 

Data 



MSB Flish 
Data 



«,(c«*)tr*k,^4ei^iir*>^ SPU LED St EVEHT^LED N«w Operation *************** 



SPU_LED_FLAST : 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSIJ,6 
MOV BYTE PTR CSI + n,4 
MOV AL^CID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,3 
MOV AL, CDEVICE_N03 
OR AL,50H 

MOV BYTE PTR CSI+4 3.AL 



MOV BYTE PTR CSI+53,83H 
MOV BYTE PTR CSI+63,30H 
CALL LOAD_TO_DROP 



MOV SI,SPU_CMO_BF 
MOV BYTE PTR CSI+53, 
MOV AL,CHSB„LED3 
MOV BYTE PTR CSI+63: 
CALL LOAD_TO_DPOP 



32H 



AL 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI+53.80H 
. MOV AL, CLSB„LED3 
MOV BYTE PTR CSI+63.AL 
CALL LOAD_TO_DPOP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSI+53,81H 

MOV AL,CMSB_LED3 

MOV BYTE PTR tSI+63..AL 

CALL LOAD TO DROP 



Length 

Drop Command 

Devicei^Drop 
Byte Count 



Display Character Command 



USB Flash 
Data 



HSB Flash 
Data 

LSB Flash 
Dat-a 

MSB Flash 
Data 
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SOURCE LINE 



1 7B0 


C3 


913 




RET 










914 


* tiDV ;|e 1^ j|r ^ »4c He 4c i|r i|ci|r 


Authorizt Sar«t«irukai 


> CY 


#r itc Mr )fr )ft ^ )f IK 4- jtc « ]4< 4( 1^ 


( 5ol 


E85F 0 0 


9 1 S 


RUTHO_KAI ; 


CALL CONV^BIT^AL 


J AL « 2 


COHV^HO 


! 5B4 


8B 1 E 1 EOT 


916 




MOV BM,1J0RD FTR CBIHAPY 


_LED3 




1 5BQ 


dEo 001 


917 




110 V S I BASIC__AUTHO 






1 5BB 


22 0 0 


Q 1 o 




AMfN £it r c r ^ r ^ 
HNU HL. .* L o I J Lo/t J 


; Z « 0 - 


— Ho 


1 ^Dri 

1 ^DL* 


CO 






RET 










920 


» it(3ti»tEitiif(ikt4(itii|i>tri»«4i 


IF PC Code«0 Then . 2*1 


ELSE 


2«0 ****rtr*itt»»t»tt** 


1 5BE 


S3 


921 


PC_COE>E_0_KAI ! 


PUSH BX 






15BF 


56 


922 




PUSH SI 






1 SCO 


6E2000 


923 




MOV S1,PC_C0DE 






1 5C3 


B700 


924 




MOV BH, 0 






1 5C5 


8A1 E2407 


925 




MOV BL^ CC0NV_H0 3 






1 3C9 


02DB 


926 




ADD BL^BU 






1 5CB 


881 0 


927 




MOV DX, C3I 3 CBX3 






1 5CD 


o ^ ^ rt 
83F H 00 


928 


- 


CMP DX> 0 






1 OlPU 




929 




POP SI 






1 5D 1 


SB 


93 0 




POP BX 






1 OL>^ 


Qo 


931 




RET 










932 




IF SC Mod« Then 2«! 


ELSE 




1 S03 


A ^ w\ A 

ES3D00 


933 


SC_nODE^KAI ; 


CALL CaNV_BIT_AL 






1 5D6 


■^■^rt*^ AP Aft 

2206 uEOO 


934 




AND AL, CSCAM^M0DE_FLAC3 






1 5Drt 


C3 


935 
'936 


} 


RET 






1 5DB 


BE2000 


937 


PC_CODE_ADRS : 


MOV SI,PC_CODE 






1 5DE 


B7 00 


938 




MOV BH, 0 








8ft1 E24 07 


939 




MOV BL,£C0NV_N03 






1 5E4 


02DB 


94 0 




ADD BL^BL " 






1 5E6 


C3 


941 




RET 










942 




PC/FC List St Authorise 


CY« 1 - 




t5E7 


SO 


943 


PCFC_MAP_ARUKA : 


PUSH AX 






1 5E8 


£82800 


944 




CALL CONV_SIT_ftL 


; AL « 2 


COMV_HO 


1 S£6 


BE00Q1 


945 




tlOV S I , PC_FC_L I ST 






1 5EE 


B1 00 


946 




MOV CL, 0 ~" " 






1 5F 0 


8AE0 


947 


AKANE: 


MOV AH>AL 


; 2 « 0 - 


— Ho 


1 ^Jr" ^ 








AND tSI 3 




1 5F4 


22ft48000 


949 




AND «H, CSI+123 3 






1 5F8 


750B 


950 




JN2 AKANE_CH«N 






1 5Frt 


46 


951 




INC SI 






1 5FB 


FECI 


952 




INC CL 






1 5FD 


80F964 


953 




CMP CL, 1 00 






16 00 


75EE 


954 




JNZ AKANE 






1 602 


58 


955 




POP AX 






1 f, m 
1 o wo 


r 7 






STC 






1604 


C3 


957 




RET 






1605 


56 


958 


AKAKE.CHAN : 


POP AX 






1606 


F8 


959 




CLC 






1607 


C3 


960 




RET 










961 




Drop No, Bit Position 


> HL 


* »»( J|: * * * »K * 3tc tr T *■ * )♦ •* * 


1608 


51 


962 


DROP_BIT_AL: 


PUSH CX 






1609 


8AOE26 07 


963 




MOV CL^ CDROP NO 3 






160D 


B001 


964 




MOV AL, 1 






160F 


D2C0 


965 




ROL AL,CL 






1611 


S9 


966 




POP CX . 






1612 


C3 


967 




RET 










968 




Converter Bit Position 


> AL 


* IK * * * »*e * ^ * ^ „, ^ ^ ^ 


1613 


51 


969 


CONV_BIT„AL: 


PUSH CX 
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SOURCE LINE 



1614 8A0E24 07 


97 0 




1618 BOOl 


971 




161A DZCO 


972 




161C 59 


973 




161D C3 


974 






973 




161E 51 


976 


OE V I CE„B I T^AL J 


t6tF 8A0E2AQ7 


977 




1623 BOOl 


978 




1623 D2C0 


979 




1627 59 


980 




1628 C3 


981 






982 


. m»4ti4i»tet*i>»(*»*ri»rj»»*J^ 


1629 A02E07 


983 


EVENT_TO_BftSIC : 


162C 343F 


984 




1-62E 2 0 068007 


985 




1632 C3 


986 






987 




1633 B90200 


988 


TIMHR_02_SECi 


1636 E92B00 


989 




1639 B9O4 0 0 


990 


TIMER_04_SEC J 


163C E92500 


991 




163F 890500 


992 


TIMER_05„SEC : 


1642 E91F00 


'993 




1645 90 


994 


TIMEf?_UD_SEC : 


1646 B90A00 


995 


TinER_1_SEC I 


1649 E91800 


996 




16« S91400 


997 


TIMER_2„SEC: 


1644= E91200 


998 




1652 B932 00 


999 


T I MER_5_SEC ; 


1555 E90COO 


1 000 




1658 B96400 


1 001 


TIMER^l 0_SEC : 


1656 £90600 


1 002 




165E B92C01 


1 003 


TlMER_30_SECi 


1661 E90000 


1 004 




1664 53 


1 005 


T 3 MER_SET_CX : 


1665 56 


1 006 




1666 BE0003 


1 007 




1669 B700 


1 008 




166B 8(^lE2S0r 


1 009 




I66F 02DB 


1 01 0 




1671 8908 


1 01 1 




1673 5E 


1 01 2 




1674 5B 


1 013 




1675 C3 


1 014 






1 015 






1 016 






1 017 




1676 881200 


1 018 


IBF.UHMftSK: 


1679 BA3i^FF 


1 019 




167C EF 


1020 




167D C3 


1 021 






1 022 






1023 






1 024 


; 


167E BE1000 


1 025 


VIEU_TBL_LED: 


1681 B700 


1026 





nov CL,rcoHV_N0 3 

MOV AL, 1 
ROL AL,Ct 
POP CX 
RET 

Device Bit Position > AU 

PUSH CX 

MOV CL,EDEVICE_N03 

MOV AL,1 

ROL AL,CL 

POP CX 

RET 

EVENT Mode > B-asic Mode ^^•♦r**^***:*.*.-******.****^*-*'. 

MOV AL^ CC0HV_H0_BIT3 

XOR AL,3FH 

AND CN0W.EVENT:,AL 

RET 

Tiner Set Operation ***************************^* 

MOV CX,2 

OMP TIMER_SET_CX 

MOV CX,4 

JMP TIMER.SET_CX 

MOV CX,5 

JMP T1MER_SET_CX 
NOP 

MOV CX,10 

JMP T1MER_SET_CX 

MOV CX,2 0 

JMP TIMER_SET_CX 

MOV CX,50 

JMP T3MER_SET_CX 

MOV CX, 1 00 

JMP TinER_SET_CX 

MOV CX,300 

OMP T1MER_SET_CX 

PUSH BX 

PUSH SI 

MOV SI,TIME_TABLE 
MOV BH,0 

MOV BL,CIC.BYTE3 

ADD BL.8L 

MOV tSiaCBX3,CX 

POP SI 

POP BX 

RET 



IBF Interrupt Unmask *»fc)#«3(»******'*t******j«(*9*******?*!fi' 

; IBF Interrupt UnmSik 



MOV 
MOV 
OUT 
RET 



AX,12H 
DX^ 0FF3AH 
DX,AX 



Channel Table — -> LED r*********************-'**** 

MOV SI,VJEW_CHANNEL ; CID^BYTEJ 
MOV BH^O 
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SOURCE LINE 






1683 


8A1E2407 


1027 




MOV BL,CC0MV.H03 




1687 


8(^20 


1 028 




flOV AH, CSnCBX3 




1689 


8PI4008 


1 029 




MOV AL> CSI3CBX4.8J 




168C 


882685 07 


1 030 




MOV C«SB_LECO,AH 




1690 


A28407 


1 031 




MOV CLSB_LED3,AL 




1693 


8B1>8 


1 032 




MOV BX.AX 




1693 


C3 


1 033 




RET 








1 034 


t 










1 035 




LED BX ***»»!**4;**»»t(»r*******4t 






1 036 


; 






1696 


8A3E85 07 


1 037 


LED_BIN_BX! 


MOV BH. CMSB LED3 i 


BX < LED 


169A 


8ft1E84 07 


1 038 




MOV BL, CLSB_LED3 








1 039 












1 04 0 




Decimal to Binary '♦*»*'**'*'********»t^***>*;*i-***'******:t.>t: 






1 041 








169E 


80E3 0F 


1 042 


DECBIN_BX: 


AND Bt.OFH I BX ASCII Decimal BX Binaru 


16A1 


80E70F 


1 043 




AHD BH, OFH 




1 6ft4 


02FF 


1 044 




ADD BH.BH 




16A6 


02DF 


1 045 




ADD BL,BH ; BL=BL+C 2'*BH > 


16f48 


02FF 


1 046 




ADD BH.BH ! BH»2*(2*BH>) 


16AA 


02FF 


1 047 




ADD BH.BH ; BH«2*< 2*<: 2*BH > > 


16AC 


02DF 


1 048 




ADD BL.BH j BL«BL+C 2*BH >+2*<. 2*< 2*BH > > 


1 6AE 


B700 


1 049 




MOV BHj 0 } »BL + 1 0*BH 


1 6B0 


891E1E07 


1 050 




MOV UORD PTR CBIHARY LED3,BX 


1 bB4 


C3 


1 051 




RET 








1 052 












1 053 




LED > VIEW_TABLE 








1 054 








1685 


BE1 000 


1 055 


LED_VIEy_TBL I 


MOV SI. VIEW CHANNEL j 


16B8 


B700 


1 056 




MOV BH, 0 




16B(^ 


8A1E2407 


1 057 




MOV BL, CCONV_NO] 




16BE 


8A268507 


1 058 




MOV AH, CMSB_LED1 




1 6C2 


8820 


1 059 




MOV tSnCBX3.AH 


Last Channel Memory Ni Ire 


16C4 


A084 07 


1 060 




MOV AL, CLSB LED3 


16C7 


884008 


1 061 




MOV CSI3CBX+8 3,AL 




16CA 


C3 


1 062 




RET 








1 063 


; 










1 064 




IF KEYIN THEN GOTO BrtSE_ROUTINE ***************** 






1 065 








16C8 


A0d907 


1 066 


IF_KEY_CO_BASE; 


MOV AL, CKEV_DATA3 




16CE 


3C0O 


1 067 




CMP AL, TIMER OUT CODE 




16D0 


74 04 


1 068 




J2 TIMER ON 




16D2 


5A 


1 069 




POP DX 




16D3 


E93D01 


1 070 




JMP BASE ROUTINE 




16D6 


C3 


1 071 


TiriEF'_OH ! 


RET 








1 072 












1 073 




SCAN Mod« Up Channel S«*nch **********.r******4 *-k* 






1 074 








16D7 


E8A4FF 


1 075 


DU.SCAN.SEARCH : 


CALL VIEW_TBL_LED 




16DA 


E8B9FF 


■ 1 076 




CALL LED_BIN_BM 




16t>D 


E833FF 


1 077 




CALL CONV BIT AL 




16E0 


BE8001 


1 078 




MOV SI,BASIC_AUTHO 




16E3 


FECB 


1 079 


URI : 


DEC BL 




16E5 


8 0FB00 


1 080 




CMP BL^ 0 




16E8 


73 03 


1 081 




JN2 URIl 




l6Eft 


BB6300 


1 082 




MOV BX,99 




16ED 


8AE0 


1 083 


URI1 ; 


MOV AH,AL 
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SOURCE LINE 



16EF 222 0 
ISFI 74F0 
16F3 E9620 0 



16F6 
16F9 
16FC 
16FF 
1702 
1704 
17 07 
17 09 
170C 
170E 
171 0 
1714 
1716 



1719 
171C 
t71F 
1722 
1725 
1727 
V72A 
I72C 
ir2F 
1731 
1733 
1737 
1739 



E885FF 

E89AFF 

E814FF 

BED001 

FECB 

80FB00 

7503 

BB6300 

SAEO 

222 0 

22A 08000 

74EC 

E93F00 



E862FF 

E877FF 

E8F1FE 

BE0001 

FEC3 

8 0FB64 

72 03 

BB01 00 

BAEO 

2220 

22A 08000 

74EC 

E91C00 



173C 
173F 
1742 
1745 
1748 
174A 
174D 
174F 
1752 
1754 
1756 



E83FFF 

E854FF 

E8CEFE 

BE8001 

FEC3 

80FB64 

72 03 

6B01 00 

8f4£0 

222 0 

74F0 



1758 E8CEFE 
175B E80AOO 
175E E854FF 
1761 E847FD 
1764 E841FB 
1767 C3 



1 084 
1085 
1 086 
1 087 ; 

1 088 ; 

1089 ; 

1090 DW_PCFC_SEARCH 
1 091 

1 092 
1 093 

1 094 UKI t 
1 095 
1 096 
1 097 

1 098 UKZ1 ! 

I 099 
1100 

II 01 
1 1 02 
1 103 

I 1 04 

1105 ; 

1106 UP_PCFC.SEARCH: 

II 07 
1 1 08 
1109 

1110 UMI ; 
1111 
1112 
1 113 

1114 UMI1 : 
1 115 
1116 
1 1 17 
1 118 
1119 ; 
1120 
1121 
1 122 
1123 
1 124 
1 125 

1 126 UKA: 
1127 
1 128 
1129 

1 130 UKA1 : 
1 131 
1132 

1133 : 

1134 UD_CONV_DISP 
1135 
1136 
1 137 
1138 
1139 
1140 ; 



AND AH, CSI3CBX3 
J2 URI 

JtIP UD_CONV_DISP 

PCFC Mode Up Channel Search **t 

CALL VIEU_TBL_LED 
CALL LED_BIN_BX 
CALL CONV_BIT_AL 

MOV si,pcIfc.list 

DEC 6L 

CMP BL,0 

JHZ UK II 

MOV BX,99 

MOV AK^AL 

AND AH« C3I3tSX3 

AND AH^CSI-f-12S3£BX3 

JZ UK I 

JMP UD CONV DISP 



. *iitiit4t4t<it>ttiK*it*iw4c PCFC Mode Up Ch«nn«l Search 



CALL V1EU_TBL_LED 
CALL L£D_BIN_BX 
CALL CONV_BIT_AL 
MOV SI,PC_FC_LIST 
INC BL 
CMP BL^IOO 

JC unii 

MOV BK, 1 

MOV AH.AL 

AND AH^LSnCBXJ 

AND AH^ CSI<t-1281C6X] 

JZ UKI 

JMP UD CONV DISP 



UP_SCAN_SEARCH : 



SCAN Mode Up Channel Search ********************* 

CALL VIEU_TBL_LED 

CALL LED_BIN_BX 

CALL C0NV_8IT_AL 

MOV SI^BASIC.AUTHO 

INC 8L 

CMP BL, 100 

JC UKA1 

MOV BX,1 

MOV AH^AL 

AND AH,CSI3C6X3 

JZ UKA 

CALL EVENT_TO_BASIC 
CALL BINDEC.LED 
CALL LED_V1EW_TBL 
CALL SPU_LED_DISP 
CALL GO.CONVERTER 
RET 
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SOURCE LIME 



I7«« 


8700 


1 141 


BIWEC^LED: 


MOV 


8H, 0 






I 142 


H I TOM 1 t 


CflP 


iL,ie 


1 7*0 








JC RAKO 


t7«F 


soevoA 


1 144 




SUB 


8L,t8 


17"' 




1 145 




IHC 


8M 




EBF4 


1 144 




VHP 


HITOnt 


177* 


81CB3030 


1 147 




OB BX.3070H 


! «** 


881 CB407 


1 148 




rtOV 


tL$8_LED3.8L 


1 77E 


883C8507 


1 149 




MOV 


tnS8_LEP3,8H 


iraa 


C3 


1 tso 












11SI 






17«3 


E84DFC 


1152 




CALL SC_«Ot»E_K«I 


i7a« 


74 04 


1153 




JZ SOORI_FCPr 


1789 


884333 


1 154 




nov 


AX.ASCII.SC : t SCAH tlod< ) 


f78P 


C3 


1155 
1 156 


J 


RET 




t7«C 


E8ZFFE 


1157 


S*0»I_FCPCt 


CALL PC_C0PE_8 KAI 


T78F 




tiss 

1 159 


J 


JHZ 


SAOPI_PC 


I79t 


884344 


1 160 




HOV 


AX,A?CI1_FC ) I FC Ho€»« 3 


17*4 


C3 


1 161 
1 162 




PET 




17^5 


B643S 0 


1 1£3 




HOV 


AX,ASCII_PC : I PC no«J« 3 


f79» 


C3 


il64 
1165 
1 166 
! 167 
1 168 
1 169 
t 170 
1 17t 
t 172 
1 173 
I 174 




PET 








1 175 
1 176 












; 










1 177 


1 


iC«v 








1 178 

1.179 
1 180 


I 






I7»9 


8Aiy£9907 


ICEV_0PE1»<4T10N ) 


HOV 


CL.CICCV.DATAI 


1 79D 


87DB 


1181 




HOV 


8H.0 


t75F 


8AIE2867 


1 182 




nov 


8L.tlC_»YTE3 


I7ft3 


02IHI 


1 183 




AM> 


■L,eL 


17A5 


BE 8 083 


1 184 




nov 


SI, Ji.if1P_A0t>«ES« 


1708 


88 00 


I 183 




mjv 


AX.tSIJtrxi 


I7M 


380«tC07 ' 


1 186 




CUP 


AX.ttNXT POTKT} * H»ai<«< U» OH.^fF ?h|l:» Ut ctuI «n*i Vc 




74t» 


( 187 




OP INITIAL 


1780 


8DF*t3 


t 188 




CHP 


CL , OHOFF„KEV_COPE 


1783 


7503 


1 189 






OP.MOPW«L_KEV 


1785 


E9740I 


t 190 
1 191 




JRP 


OpZspU_OFF t SP»J Mo OFF Sur'jrvd«n« 


irB« 


50 


1 192 


OP_HOPttaL.KE^- ! 


PUSH AK ; OH/T>FF Kis',. iQli O&cratitfn 


178* 


C3 


t 193 
t 194 


1 


RET 








1 195 


) TOSMJW-0S-TOSHI«0-OS-TnSHIHO-0:-T0SMTHO-eS-TOSHIMO-0S-TPSHlH0-05-TnSHIH0-0S-T0SHTH0-0S-T0SHlHO-OS-TOSHI 






1 196 


) 






t78A 


58 


1 197 


MeXT.CONTIMUCi 


POP 


AX 
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HEtJLETT-PrtCKARD : 8086 A*senibl«r 



SOURCE LINE 



17BB B700 
17BD 8AtE28 07 
I7C1 02DB 
17C3 BE8003 
17CS 8900 
17C3 C3 



17C9 8A0E8907 
17CD 80F913 
1 7D0 751 1 
17D2 E854FE 
17D5 E8BEFC 

17DS ESCDFA 

1 7DB E8D6FB 

1 7DE A1 1 AOr 
17E1 EBD8 



17E3 
17E6 
17E8 
17EA 
17ED 
t7EF 
17F1 
17F4 
17F6 
17FA 
17FD 
1800 
1802 
1804 
1807 
180A 
180C 
180F 



80F91 1 

7524 

B430 

E8ADF8 

7402 

B431 

A 02 A 07 

0C30 

88268507 
A284 07 
A024 07 
0C30 
FECO 
A2d607 

Ee4rFD 

EBBC 

80F917 

75B7 



1811 EBBS 



1813 A08907 
1816 E8EBF6 
1819 7334 
181B 3C10 
181D 7503 
181F E92401 



1 19S 

1 199 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 

120S 

1209 

1210 

121 1 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1220 

r221 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1245 

1246 

1247 

1248 

1249 

1250 

1251 

1252 

1253 

1254 



HEXT^OS : 



RETURN^OS ; 

; 

; 



now BH, 0 

flOV BL, C1C_BYTE3 
ADD BL.BL 

WOV SI , JUMP_HDDFESS 
MOV tBX3CS13.AX 
RET 



SPU Initial Orr Hodc 



OP_IHITIALJ flOV CL,CKEY_DftTAD 

CMP CU/ONOFF^KEV.CODE 
JNZ MP_1 00_CK_001 
CAUL EVENT_TO_BftSIC 
CALL SPU_VI£W_D1SP 

CALL GO.CONVERTER 

WAKEARI_DE_ON: CALL SPU_RELAY_OH 

MOV AX, EBASE_P0rHT3 
JMP NEXT_OS 

S 

2 ;«.:ki4r4t>«i4t3ki«ti4t»bJli)^»:fc*3*4r34i:kt**>«*:li****^)**Nr*|i>tc«34'3^)4c:l<i«*:4ts|titllft(i 



SPU OFF 

C3 

SPU OH 



MP 1 00 CK 001 1 



CON 
CON 



V_SW_NG_YO : 
V_SW_OK_YO : 



MP_10Q„CK_002! 



» » t * t * » i 



CMP CL,EVENT_KEY_CODE 

JN2 HP_1 00_CK_002 

nOV AH, 3 OH 

CALL CONV_SW_FLAG 

J2 COHV_SU_OK_YO 

nOV AH.31H 

nOV ftL,EDEVICE„N0 3 

OR AL,30H 

flOV EMSB_LED3>AH 

riOV CLSB_LED3,AL 

MOV AL,CC0NV_N03 

OR AL.30H 

IHC AL 

MOV CHSB_LED3,AL 

CALL SPU_LED_FLAST 

JMP RETUPH_OS 

CMP CL,SEND_KEY_CODE 

0N2 RETURN_OS 

CALL SPECIAL_SPU_1 

JMP RETURN OS 



Base Routine 



BASE_ROUTINE! 



MOV AL,CKEY„DATA3 
CALL KAZUKO 
JNC RAHDOM_ACCESS 
CMP At>PLUS_KEY_CODE 
JNZ BA5E1 

JMP UP CHANNEL OP 
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HEULETT-PftCKflRD! 8086 fis««(*bl«r 
SOURCE LINE 



1 822 


3C1 1 


1 255 


1 824 


7503 


1 256 


1 826 


£94703 


1 257 


1 829 


3C1 2 


1 258 


1 82B 


7503 


1 259 


1 82D 


£99A0 1 


1 26 0 


1 930 


3C1 4 


1 26 1 


1 832 


7303 


1 262 


1 634 


E9A701 


1 263 


1 837 






1 839 


7303 


1 265 


1 83B 


£91 502 


1 266 


1 83E 


3C1 6 


1 267 


1 840 


7503 


1 '?llS 
1 


1 942 


E99C 02 


1 269 


1 845 


3C1 7 


1 ^ r u 




r 3 uo 


1 1 


1 849 


E9AB 02 




1 QAC- 
1 o*rU 


XZQGA ft ft 








i t r 4 






t 

i £r w 






1 ^ r O 






1 2r r 






1 A# o 




ia7ft ft 




1 8S1 




f OO ft 


1 855 


8BF3 


1 2© 1 


1 857 


Pfif;4 


1 "^QO 

1 &Ci& 


1 8Sf^ 


8800 


1 






1 284 


1 os^« 


H^OQ U r 




1 Q^C 

1 oor 


D flQO 


1 t^OO 


1 861 




1 "5*57 


1 864 


c o r cr* V 


1 OOO 

1 


1 r 




1 7 






1 ft 


1 OOH 




I i7 1 






1 292 


1 d6D 


A 089 07 


1 ■2'QT 


1 o / u 


P OQ ICO 


I A.7^ 


1 873 




1 A.70 


1 875 


B700 


t 5^06 

1 


1 877 






1 87B 






187D 


E83E06 


1299 


18Q0 


8^20 


1300 






1301 


1882 


A28407 


1302 


1835 


88268507 


1303 


1889 


E83206 


1304 


t88C 


894004 


1305 


188F 


E819FC 


1306 






1307 


1892 


E801FE 


1308 


1895 


E819FD 


1309 


1898 


747D 


131 0 






131 1 



BRSE6! 



CMP AL,EVENT_KEV_CODE 

JMZ BASE2 

JMP EVENT_KEY_OP 

CMP AL.AUTHO„KEV CODE 

JH2 BASE3 

JMP AUTHO_KEY_OP 

CMP AL,MIHUS_kEY_CODE 

JN2 BASE4 

JMP DOUN_CH„OP 

CMP AL>SCAM_KEY_CODE 

JNZ BASE5 

JMP SCAH_KEY_OP 

CMP AL^CLEAP.__KEY_CODE 

JHZ BASE6 

JMP CLEAR_KEY„OP 

CMP AU.SEHD KEY CODE 

JNZ BASE7 

JMP S£ND_KEY_OP 

JMP NEXT^EHD i Zoooooooooooooooooooooooooooooooooooooo': 



Random Access Routine 



NOV BH^O 

MOV BL^CIC^BYTEJ 
MOV SI.BX 

CALL t<EY_BUFF„ADRS 
MOV CBX3CS13.AL 

MOV CMSB_LED3,AL 
MOV AL,88H 
MOV CLSB_LED3.AL 
CALL SPU_LED_DISFL 
CALL TIMER_5_SEC 

CALL NEXT_CONTINUE 

MOV AL, CKEY_DATA3 
CALL KA2UK0 
JC RANDOM_OUT 
MOV BH, 0 

MOV BL,LIC_BYTE3 
MOV SI/BX 

CALL KEY_BUFF_ADRS 
MOV AH,CSnCBX3 

MOV CLSB_LED3,AL 
MOV CMSB_LED3,AH 
CALL *CEY_BUFF_ADRS 
MOV i:SI3CBX+4*3, AX 
CALL SPU_LED„DISP 

CALL LED„BIH„8X 
CALL AUTHO^KAI 
JS UT_NO_UT_EHD 



J LSe = 



CCC Key Input Uait 333 



AH 
AL 



C 1st KEY 3 
i KEY DATA 3 



LED Disrpl*i.' 
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SOUFCE LINE 





Ee36FD 


1312 




CALL SC_flODE_KAl 


i89r 


7SZB 


1313 




JHZ TUNE SURU 




EBtCFD 


1314 




CAUL PC„COOE_0_KAI 


ieA2 


7426 


1315 




J2 TUNE_SURO 






1318 






1«A4 


EeEFFO 


1317 




CALL LED_BIH_BX. 


1«A7 


E869FD 


1318 




CALL COHV^BIT^AL 


18AP 


BE0001 


1319 




(10V SI, FC^FC^L I S7 




2200 


1320 




AND AL,tSI3CBX3 


t«AF 


7519 


1321 




JHZ TUHE_SURU 






1322 


; 




19B1 


£87305 


1323 




CALL AHGO_IHPUT 


1804 


E82E06 


1324 




CALL ANCO.BIH.PX 


18B7 


E821FD 


1325 




CALL PC_CODE.ADRS 


ISBA 


3B10 


1326 




CnP DX,CSI3CBX3 


IdBC 


7524 


1327 




JHZ WSGERR_UT_END 


18BE 


ESFD 05 


1328 




CALL KEY_BUFF_ADRS 


18C1 


8B4 004 


1329 




nOV AX, CSI3EBK+4 3 


1dC4 


A38407 


1330 




MOV CLSB_LED3-AX 


»8C7 


E8E1FB 


1331 




CALL SPU^LED_DISP 






1332 


5 




tacA 


ESSCFD 


1333 


TUME_SURU : 


CALL EVEHT_TO_BASIC 






1334 


; 




18C0 


E8E5rD 


1335 




CALL LED_VIEM_TBL 






1336 


; 




18D0 


E81CF9 


1337 




CALL RUH^COHVERTER 






1338 






18D3 


A1 1A07 


1339 


HEXT^END : 


MOV AX, tBASE_P0IWT3 


t8D6 


E9E2FE 


T340 




JMP HEXT_OS 






1341 


; 




1809 


3Ct6 


1342 


RAHDOn^OUT I 


CMP AL.CLEAR_KEY_CODE 


18DB 


7585 


1343 




JHZ MSCERP_UT_ENP 


IdDD 


E866FB 


1344 




CALL SPU_VIEW_DISP 


18E0 


EBF1 


1345 




JMP HEXT^EHD 






1346 


; 




18E2 


B87245 


1347 


nSCERR_WT_END : 


MOV AX, ASCHNER 


t3E5 


E8BCFB 


1348 


MSG Ut"eND; 


CALL SPU.LEO AX 


18E8 


E85BFt' 


1349 


Uftn_EHD: 


CALL TinER_l_SEC 






1 350 






18EB 


EBCCFE 


1?51 


iF_TIMEOUT_EN&: 


CALL NEXT_C0HT1HUE 






1352 






laEE 


A 089 07 


1353 




MOV AL,tlCEY D*iTa: 


ten 


3C0D 


1354 




CMP AL,T1MEP.0UT_C0DE 


I9F3 


74 03 


1355 




JZ RfiNDO«_M0DORl 


18F5 


E91BFF 


1356 




JMP BASE^ROUTIHE 






1357 






t8re 


A08007 


1358 


RAMDOM_«ODORI : 


MOV AL, tH0W_EVEHT3 


18FB 


84062E07 


1359 




TEST AL, rC0HV_H0_BIT3 


ISFF 


7505 


1360 




JHZ EVENT_M0DOPI~ 


1901 


E892FB 


1361 




CALL SPU_yiEW MSP 


1 9 04 


EBCD 


1362 




JMP HEXT_EHD " 


1906 


BE3000 


1363 


EVENT_«ODORI : 


MOV Sl.EVEHT CHAWHEL 


1909 


033624 07 


1364 




ADD SI.CCOHV HO 3 


190D 


86 IC 


1363 




MOV Bx.rsn 


190F 


ES56FE 


1366 




CALL BXHDEC_LED 


1912 


EB96FB 


1367 




CALL SPU_LED^DISP 


1915 


EBBC 


1368 




JMP HEXT^EHP 



PC Mode PC -Map Hi Aruka 



; IF PC.CODE <> Input Cod* Then PC_Control 



01 67237 



305 



191? E82CFD 

I 91 A Ee9DFE 

1910 A08907 
1920 3CO0 
1922 7403 
T924 E9eCFE 
1927 B8DCD4 
192ft E9B9 



HEULETT-PACKftRDi 8086 Avsenbler 
SOURCE LIHE 



WT_NO_WT_END : 



192C 


ESAAFA 


1390 


I92F 


EB62FA 


1391 


1932 


ESEEFft 


1392 






1393 


1935 


AnC07 


1394 


1938 


EeeoFE 


1395 


193B 


EeACF9 


1396 


I93E 


7203 


1397 






1398 


1940 


Ee42F8 


1399 






1400 


1943 


E9B2FE 


1401 






14 02 






14 03 






14 04 






14 05 






14 06 






1407 






1408 






1409 






141 0 


1946 


E8CAFC 


141 1 


1949 


2206 OEOO 


1412 


194D 


7433 


1413 






1414 


194F 


E8EAFD 


1415 


1932 


EBEflFC 


1416 






1417 


I9S5 


E862FE 


1418 






1419 


1956 


A03907 


1420 


I95B 


3C00 


1421 


195D 


7553 


1422 






1423 


195F 


E814FA 


l«t24 ■ 


1962 


E8E0FC 


l-»25 



1369 
1370 
1371 
1372 
1373 
1374 ; 
1375 
1376 
1377 
1378 

1379 HSGJhiO WT EHD » 

1380 

1381 

1382 

1383 

1384 i 

1385 ; 

1386 ; 

1387 ; 

1388 ; 

1389 s 



CALL TlnER_l_SEC 

CALL NEXT_CONTIHUE 

MOV AL,tKEY_DATA3 
CMF AL, TIMER OUT CODE 
Jr «SC_NO UT~ENO^ 
JflP BASE_R0UT1HE 
HOV AX,ASCII_NO ; 
J«P NSC.WT EHD 



S«c. 



"Ho" 



SPU OFF Key Operation 



CALL SPU_RELAY_OFF 
CALL SPU_CLEAR OISP 
CALL EVEHT_LED~OFF 

MOV AX,tIHIT P0IHT3 ' 
JC RAKJ 



OS niuamodoran* 



CALL C0MV_P_OFF_CttD 
JMP RETUPH^OS 



Modoru Jonbiw* Sh i t.arunode R«t*j 



UP Channel Ch»n9c 



VUKO : 



CALL COHV_BIT_AL 

AND Ai_/ISCAN MODE FLAC3 

JZ UP.PCFC 

CALL UP.SCAH_SE*4RCH 
CALL TIHEft_05_SEC 

CALL HEXT_CONTINUE 

MOV AL,rKEY_MTA: 

CMP AL, TIMER OUT CODE 

JN2 UP_00WH_EXIT" 

CALL SPU_STATUS_f>EQ 
CALL TIMER_UD.SEC 
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HEWLETT-PACKARD! 8036 As««»bl«r 
SOURCE LINE 



!-9€5 EB52FE 

1968 A03907 
196B 3C1C 
196D 7548 
196F EBCflFD 
1972 EBBEFC 

1975 E842FE 

1976 A0e907 
197B 3C00 
197D 74E0 
197F E93500 



1982 E862FC 
1985 7240 

1987 E83FFD 
r9>3A E8B2FC 

198D E82ftFE 

1990 A08907 
1993 3C00 
1995 7520 

1997 E8DCF9 
199A E8ft8FC 
/ 

199D E81AFE 

19A0 A08907 
19ft? 3C1C 
19A5 7510 
19A7 E86FFD 
19AA E886FC 

19AD E8 0AFE 

19B0 A08907 
19B3 3C00 
19B5 74E0 



19B7 A089 07 
I9BA 3C00 
19BC 7506 
19BE E8D5FA 
19C1 E82BF8 
19C4 E94CFE 

19C7 E95DFF 



1426 ; 

1427 

1428 J 

1429 

1430 

1431 

1432 

1433 

1434 ; 

1435 

1436 ; 

1437 

1438 

1439 

1440 

1441 

1442 ; ^*4titc't[3«<4t><i4*4r%«|i 

1443 UP^PCFC: 
1444 

1445 ; 

1446 

1447 

1448 ; 

1^449 

1450 ; 

1451 

1452 

1453 

1454 ; 

1455 YASUKO; 
1456 

1457 ; 

1458 

1459 ; 

1460 

1461 

1462 

1463 

1464 

1465 5 

:466 

1467 ; 

1468 

1469 

1470 

1471 J 

1472 ; 

1473 UP_DOWH_EXrT : 
1474 

1475 
1476 
1477 

1478 MIKA: 

1479 ; 

148 0 UP_NO.«AP: 
1481 

1482 J 



CALL HEXT^COHTIMUE 

nOV AL. CKEY_DftTft3 
CMP AL,KEy_PUSH_CODE 
JN2 UP_0OUH_EXIT 
CALL UP_SCAN_SEARCH 
CALL T1MER_02_SEC 

CALL NEXT^COHTIHUE 

rtOV AL, CKEY_DATAD 
CMP AL,TinER_OUT_CODE 
J2 VUKO 

JMP UP DOWN EXIT 



K«y Release or* Another Kej, 



PC-FC Mode mi*****--***^ 
CALL PCFC_MhP_ARUKA 
aC UP_NO_MAP 

CALL UP_PCFC.SEARCH 
CALL TIHER_0?„SEC 

CALL NEXT_CONTIHUE 

MOV AL,CKEY_DATA3 

CMP AL,TIMER_OUT_CODE 

JK2 UP_DOUH_EXIT 

CALL SPU_5TATUS.REQ 
CALL TIMER_UD_SEC 

CALL HEXT^COHTINUE 

MOV AL.CKEY_DATA3 
CMP AL,KEY_PUSH_CQDE 

JNZ up_oown_e:<it 

CALL UP_PCFC_SEARCH 
CALL TIMER_02_SEC 

CALL HEXT_C0HT1HUE 

MOV AL.CKEY DATA: 
CMP AL,TIMER_OUT_CODE 
J2 YASUKO 



MOV AL,riCEY_0ftTA3 
CMP AL,TIrtER_OUT CODE 
JNZ MIKA " 
CALL SPU_VIEU_DISP 
CALL RUN_CONVERTER 
JMP BASE.ROUTINE 

JMP MSG NO WT END 



Another Key 



01 67237 



HEMLETT-PPCKARD; 8086 Assembler 
SOURCE LINE 





1483 ; 






1 484 J 


Adding Channels to the FC/PC List 




1485 ; 










19Cft E8B1FC 


1487 AUTHO_KEY„OP : 


CALL VIEW_TBL_LED 


19CD E3C6FC 


1488 


CALL LED_BIH_BX 


19D0 BEOOOl 


1489 


nOV SI, PC FC LIST 


1903 E83DFC 


1490 


CALL CONV BIT AL 


19D6 0800 


1491 


OR CSnCBX3,AL 


19D© B8644I 


1492 


MOV AX,ASCII_AD 


19DB E907FF 


1493 


JMP nSG_WT_EHD 










1495 ; 






1496 ; 


Down ChanneL Change 




1497 ; 
















190E E832FC 


1499 DOUIH_CH_OP: 


CALL COHV_BIT_AL 


19E1 22060E00 


1500 


AND AL,ESCAN MODE FLAG J 


19E5 7432 


1501 


JZ DW.PCFC 




1502 ; 




19E7 E8EDFC 


15 03 DW_SCAN: 


CALL DW_SCAH_SEARCH 


19KA E952FC 


1504 


CALL TiriER_05_SEC 




1505 ; 




19ED E8CAFD 


f506 


CALL NEXT_CONTINUE 




1507 ; 




19r0 A08907 


1508 


MOV AL, CKEY DATA 3 


19F3 3C0G 


1509 


CUP AL, TIMER OUT CODE 


I9F5 7520 


151 0 


JN2 DOWN_EXIT 




1511 ; 




19f7 E87CF9 


1512 EIKO: 


CALL SPU STATUS REQ 


I9rA E948FC 


1513 


CALL TIMER„UD_SEC 




1514 ; 




19FD E8BAFD 


1515 


CALL NEXT_CONTINUE 




1516 ; 




1A00 A08907 


1517 


MOV AL, CKEY_DATA3 


1A03 3C1C 


1518 


CMP AL,KEY_PUSH_CODE 


1 AOS 751 0 


1519 


JN2 DOWN EXIT 


1A07 E8CDFC 


1520 


CALL DW_SCAN_SEARCH 


1A0A E826FC 


1521 


CALL TIMER_02_SEC 




1522 ; 




IftOD E8AAFD 


1523 


CALL NEXT_CONTIHUE 




1524 ; 




1A10 A08907 


1525 


MOV AL,CKEY DATA3 


1A13 3C00 


1526 


CMP AL, TIMER OUT_CODE 


1A15 74E0 


1527 


J2 EIKO 


1A17 EB9E 


1528 DOWN_EXIT: 


JMP UP_DOWN_EXIT 




1529 j 34(;4is4t4ii«:«t3fc3|nk*:*s|> 


PC— FC Mode *»l»s4(****S*«****W»*ti*i**»*f***s»e*i»c:»(.;*t:K*)*t:*t:4«*+t*iK 


1Af9 ESCBFB 


153 0 DW PCFCi 


CALL PCFC„MAP_ARUKA . 


1A1C 7232 


1531 


JC DW_MO_MAP 




1532 J 




1A1E ESD5FC 


1533 


CALL OW_PCFC„SEARCH 


1A2J E81BFC 


1534 


CALL TIMER_05_SEC 




1535 ; 




1A24 E893FD 


1536 


CALL NEXT_CONTINUE 




1537 ; 




1A27 A 06907 


1538 


MOV AL, CKEY_DATA3 


1ft2A 3C00 


1539 


CMP AL,TIMER_OUT„CODE 



0167237 
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HEWLETT-PACKARD: 8086 As>«iibl«r 



SOURCE LINE 



1 A2C 


75E9 


1 54 0 






1 34 1 


1 HZt. 


tB43r T 


I 34Z 


1 A31 


fco 1 1 r t 


4 

1 54 j 






1 344 


1 A34 




1 345 








1 A37 


A08907 


1 547 


1 A3A 


3C1 C 


1 548 


1 R^L 




1 

1 347 


1 A3E 




4 n 


1 ft4 1 


cotir r Q 


4 

1 99 1 








1 


E8 / 3r D 








1 354 


1 m47 






] 


3C 00 


1 556 


1 A4C 


fl 

r ^ & u 


1 557 


1 A4E 


CDU f 


1 358 






1 559 


4 ft 




1 56 0 






1 56 1 






1 562 






f563 






1 90^ 






loos' 






1 9DO 






I 9D ( 






i 900 






1 569 






1 9# U 






1 571 


1 A53 


EG2DFD 


1 372 


1 HOo 




1573 


1 A59 


C8F6F6 


1 574 






1575 


1 HOW 




1 576 






1 577 


1 P5r 




1 578 


1 H6£. 


TIC ft tt 




1 Q^4 


75 03 


1580 




E98FFE 


1581 






1582 


1 A69 


3C15 


- 1383 


1 A6B 


7539 


1584 






1585 


1A6D 


e94EFB 


1586 


1 A70 


741 0 


1587 






1588 


! A72 


E8B203 


1589 


1 A73 


E86D04 


1590 


VA7e 


E860FB 


1591 


1A7B 


381 0 


1592 


1 A7D 


74 03 


1593 






1594 


IA7F 


E960FE 


1595 






1596 



JH2 O0UK_EXIT 

CALL SPU_STATUS.REO 
CALL T1HER_UD_SEC 

CALL HEXT_COHTIHUE * 

MOV AL, CXEY^OATAJ 
CUP AL.ICEY_?USH_CODE 
JHZ DOUH_EXIT 
CALL DU_FCFC_SEARCH 
CALL TIMER_02_SEC 

CALL NEXT_COHTIWUE 

MOV ftL^CKEY_DATAJ 
CMP AL.T1MER_0UT_C0DE 
JZ KEIKO 
JMP DOUH_EXIT 

JMP MSG HO UT END 



SCAN K«u Opcr>«tton 



CALL SCFCPC_«OOE_AX 
CALL SPU„LED_AX 
CALL TIMER.5_SEC 

CALL NEXT_CONTINUE 

MOV AL,CKEY_t>ATA3 

CMP AL,TIMER.OUT_CO£>E 

JHZ SCAH_AFTER 

JMP RAHDOM_HODORI 

CMF AL,SCAK KEY_CODE 
JHZ SCAH ANOTHER 



CALL PC_CODE 0 KAI 
JZ SC„FC_PCj<CHG 

CALL AHCO_INPUT 
CALL AHGO eiH DX 
CALL PC.CODE ADRS 
CMP DX,CSI3tix3 
JZ SC_FC_PC.XCHC 

JMP MSCERR UT END 



; IF PC.CODE <> Input Cod« Th«n PC^Errcr- 
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HEyLETT-PACKflRD: 8086 A»yef»bler 
SOURCE LINE 



1 A82 


E89EFB 


1597 


SC_FC_PC_XCHG : 


CALL CONV_BIT_AL 


f A85 


3006 OEOO 


1598 




XDR t SCAh3«ODE_FLAC3 , AL 


1 A09 


2206 OEOO 


1599 




AND AL^rSCAH MODE FLAC3 


t A8D 


74 06 


1600 




J2 Em_TO„FCPC 


1R8F 


684353 


1 601 


EriI_TO_SCAN: 


flOV AX, ASCI I_SC 


\A92 


E950rE 


1602 




JMP MSG„WT„END 


1 A95 


Ee26FB 


1 603 


EriI_TO_FCPC : 


CALL PCj^CODE^O KAI 


1 fH9B 


75 06 


1 604 




JHZ EMI TO PC 


1 POP 


884346 


16 05 


EHI_TO^FC ; 


HOV AX, ASCII FC 


1P9D 


E945FE 


1606 




JMP MSC_UT_END 


tPAO 


684350 


1607 


EM1_T0_PC : 


MOV AX,ASCI1_PC 


1PA3 


E93FFE 


16 08 




JMP MSC^WT_^END 






1£09 










1610 


• 








1611 


; 






3C12 


1612 


SCAN_AHOTHER t 


CMP AL,AUTHO_KEY_CODE 


tPA8 


74 03 


1613 




J2 PC CODE XCHC 


1PPP 


E966FD 


1614 




JMP BASE ROUTINE 






1615 


* 








1616 




IF PC CODE « Q TWFW "M^ro" n oc aiJCLin.i/crv_ tu 






1617 


; 


1 AAD 


E80EFB 


1618 


PC CODE XCHC: 


CALL Pf* mr\F ft IfiiT 


1 P80 


74 OD 


1619 




w n b 1* * w C 






f 620 


; 




tPB2 


E872 03 


1 621 




CALL ANCO INPUT 


1 AB5 


E62D04 


1 622 




CALL ANGO BIN DX 


1PB8 


E820FB 


1 623 




CALL PC CODE ADRS 


IPBB 


3B1 0 


1624 




CMP DX«[SI3CBK3 


tABD 


75 IF 


1625 




JN2 PC CODE ERR • TF PC COfiF f^rs,**- fm.^^ TU^- or- r- 

vi-ifc. **^wwfc/'fc._&rvrk , ir r'u_c.uyt \y inpu^ uOde Then PC Erro 






1626 


i 




E8CE02 


1627 


HEW_PC_CODE : 


CALL AHCO TQURQIfU 


1ftC2 


Ee7AFB 


1628 




CALL TIMEP 05 SFC 






1 629 


t 




IftCS 


E8F2FC 


1630 




CALL HFXT CQMTIMIIF 






1631 






1 AC8 


E853 04 


1 632 






1 ACB 


r ^ Uo 


1 633 




JNC NEU_PC_SET 


1 PCD 


E9I2FE 


1 634 




JMP NSCFRR UT PKlh 






1635 






1 ADO 


E812 04 


1 636 


NEW PC SET : 


CALL AMftn BIN 


» AD3 


E805FB 


1637 




CALL PC_CODE_ADRS 


1 AD6 


891 0 


1638 




MOV tSIKBXjTDX 






1639 


r 




t AD8 


B85541 


164 0 




MOV AX, ASCI I AU 


tADB 


E9 07FE 


1641 




JMP MSG_WT_EHD 






1642 


} 








1643 


t 




lADE 


E901FE 


1644 


PC_CODE_ERR : 


JMP MSGERP_UT_END 






1645 










1646 










1647 




Deleting Channel ff from the FC.'PC Lixt 






1648 


; 






1649 






1AE1 


EB9AFB 


1650 


CLEAR_KEY_OP: 


CALL VIEU_TBL„LED 


1 AE4 


E8AFFB 


1651 




CALL LED BIN BX 


1 AE7 


BE0001 


1652 




MOV SI,PC_FC.L1ST 


IAEA 


E826FB 


1653 




CALL COHV_BIT_AL 
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HEWUETT-PACKARO: 9 086 Ass«»bl«r 
SOURCE LINE 



1 AED 


34FF 


1654 




XOR AL,0FFH 


1 AEF 


2000 


1655 




AKO CS13C8X3,AL 






1656 


* 




1 AF1 


684564 


1657 




MOV AX,ASCII„DE 




E9EEFD 


1658 




JflP I1SC„WT_EHD 






1659 


















1660 










1661 




Send Key Function 






1662 


i 








1663 














1fiF7 


684553 


1664 


SEND_KEY_OP : 


MOV AX.ASCII.Se 


1 AFA 


E8A7F9 


1665 




CALL SPU_LED_AX 






1666 


} 




lAFD 


E81 3FS 


1667 




CALL COHV BIT_AL 


IBOO 


22063008 


1668 




AND AL, CSEND_ENABLEJ 


IB 04 


7503 


1669 




JN2 SEND_KYOKA 


IB 06 


E90EFE 


1670 




JWP UT_NO_WT_EMD 






1671 


; 




IB 09 


E846FB 


1672 


SEND_KVOKA : 


CALL TIMER_5„3EC 




1673 


; 




1B0C 


E8ABFC 


1674 




CALL HEXT.COHTINUE 






1675 


* 




1B0F 


A08907 


1676 




MOV AL, CKEY_DATA3 


1B12 


E8EFF5 


1677 




CALL KAZUKO" 


1615 


7303 


1678 




JNC SETUKO 


1B17 


E9BFFD 


1679 




JMP RANDOM OUT 


\B\A 


A28407 


1680 


SETUKO : 


MOV CLSB_LED3,AL 


IBID 


8A1E330S 


1681 




MOV BL,CSEND_IHDEX3 


1621 


80FB80 


1682 




CMP BL,SEND_MAX 


1B24 


7203 


1683 




JC TAMIKO " 


1B26 


E9EEFD 


1684 


TAttI : 


JMP UT_NO_WT_END 


1629 


642 0 


1685 


TAMIKO: 


MOV AH.20H 


1B2B 


88268507 


1686 




MOV CMSB_LED3.AH 


1B2F 


E88C03 


1687 




CALL KEY_BUFF_ADRS 


IB32 


A08907 


1688 




MOV AL. CKEY DATA 3 


1635 


8800 


1689 




MOV CSI3CBX3.AL 


1B37 


E3ABF9 


1690 




CALL SPU LED DISFL 


163A 


E815FB 


1691 




CALL T1MER_5_SEC 






1692 


* 




1630 


E87AFC 


1 693 




CALL NEXT_CONTINUE 






1694 






1640 


A08907 


1 695 




MOV AL, CKEY_DaTA3 


1B43 


3C16 


1696 




CMP AL,CLEAR_KEY_CODE 


1645 


74B0 


1697 




J2 SEND KEY OP 


1647 


3C12 


1698 




CMP AL,(^UTHO KEY CODE 


1649 


75DB 


1699 




JN2 TAMI 






1700 






1646 


£87003 


1701 




CALL KEY_BUFF_ADRS 


1B4E 


8A00 


1702 




MOV AL,cil3CBX3 


1B50 


BE3508 


1703 




MOV SI, SEND DATA BUFF 


1B53 


B700 


1704 




MOV BH,0 


1B55 


8A1E33 08 


1705 




MOV SL,CSEHD.INDEX3 


1B59 


8^:^262807 


1706 




MOV AH, tie BYTE3 


1B51> 


886001 


1707 




MOV CSI3CBX+1 3,(^H 


1660 


884002 


1708 




MOV CSI3CBX+2:,AL 


1663 


80C3 02 


1709 




ADD BL,2 


1666 


881E33 08 


171 0 




MOV CSEND_INDEX3..BL 



311 



01 67237 



HEWLETT-PACKARD I 8086 Assembler 
SOURCE LINE 



rB6ft B85541 
1B6D E975FD 



171 t 
1712 
1713 
1714 
1715 
1716 
1717 
171S 
1719 



1 B7C 


E84BF A 


I 72 0 


1 D r *5 




1 ftC 1 






1 r 


1 ts?«: 
1 o f 0 


C DAC ft"* 


1 

1 f 23 


1 C r O 


C.DOH Uo 


1 "^Oil 
1 t t**- 


1 B7B 


E85DF A 


1 725 


1 b r b 


10 1 fl 

I U 




1 BQO 


74 03 


1 727 


1 B82 


c ?DL>r I? 


1 ^ 






1 729 


1 B65 




1 730 


t BC5 


B8725 0 


1 73 t 


1 B8S 


E81 9F9 


1 732 


t 686 


P (T^ *P A 


1 733 






1 f 


1 sac 




1 

1 f OD 






1 r O D 


1 B? 1 




1 737 






1 TTfi 


1 070 


ET or* c n n 


1 1 






1 74 0 




DQ79^ ft 


1 *♦ 1 


1 BSC 


E8JB5F9 


1 74 2 


1 B9F 


E8B6F A 


1 74 3 






1 744 


t BA2 


E81 SFC 


1 745 






1746 


tBA5 


A08907 


1747 


1BA8 


E91 1 00 


1748 






1749 


1BAB 


E8AAFA 


175 0 






1751 


1BAE 


E809FC 


1752 






1753 


1BB1 


A 089 07 


1754 


1BB4 


3C12 


1755 


IBBS 


742D 


1756 


IBBe 


3C16 


1757 


1BBA 


7432 


1758 


1BBC 


3C10 


1759 


1BBE 


744! 


176 0 


tBCO 


3C14 


1761 


1BC2 


7443 


1762 


IBC4 


3CO0 


1763 


1BC6 


74 OB 


1764 


1BC8 


3C1 1 


1765 


IBCA 


740A 


1766 


IBCC 


E835F5 


1767 



Y HAJIME: 



MOV ftX,ASCII_AU 
JMP riSG_WT_END 



Event Keyj Operation 



CALL PC_CODE„0_KAI 
JZ EV_PC_OK_YO 

CALL ANGO^IHPUT 
CALL ANGO_BIN_DX 
CALL PC_CODE_ADRS 
CMP DX.CSntBX3 
J2 EV_PC_OK'_YO 
JMP MSGERR WT END 



MOV AX,ASCII_PR 
CALL SPU_LED_AX 
CALL TIMER_1_SEC 

CALL NEXT_CONTINUE 

CALL YOYAKU_SEARCH 

JC Y_HAJIME 

JMP FORCED_EVEHT 

MOV AX,ftSCII_PR 
CALL SPU„LED_AX 
CALL TIMiR_l 0_SEC 

CALL NEXT_CONTINUE 

MOV AL, CKEY_DATA3 
JMP EVENT_1ST_KEY 

CALL TIMER_1 0_SEC 

CALL NEXT_CONTINU£ 

MOV AL, CKEV„DATA3 

CMP AL,AUTHO_KEY_C0DE 

JZ EVENT_AUTHO 

CMP AL , CLEAR_KEY_CODE 

J2 EVENT^CLEAR 

CMP AL,PLUS„KEY„CODE 

J2 EVENT^PLUS 

CMP AL,MIHLIS_KEY_CODE 

J2 EVENT_MINUS 

CMP AL,T1MER_0UT_C0DE 

J2 EVENT T OUT 

CMP AL,EVENT_KEY_CODE 

J2 EVENT_EVENT 

CALL KA2UK0 



PC Code Input 



Event Enable ? 
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HEUL.ETT-PACKARC' J 9 086 ftss«mbl«r 



18CF 733E 
18D1 EBAF 

1BD3 E922FD 

1BD6 E850FA 
1BD9 E8A2FA 
1B0C E810F6 
1BDF E8C9F8 
18E2 E9EEFC 

1BES E8B60 0 
1BE8 BdS541 
1BEB E90800 

1BEE E8C600 
1BF1 7319 
1BF3 B84564 
t8F6 E8ABF8 
tBF9 E84AFft 

1BFC E8BBFB 

IBFF EB84 

1C01 ESOAOI 
1C04 E90300 
ICOr E84E01 
ICOA 7353 
ICOC E918FD 

1C0F B7jao 
1C11 8A1E2807 
1C15 8BF3 
lCt7 E8A402 
1C1A 8800 

1C1C A28507 
ICIF BOSS 
1C21 A28407 
1C24 E8F8F8 
1C27 E828FA 

1C2A E88DFB 

tC2D A 089 07 
tC30 E801F4 
1C33 7249 
1C35 B700 
1C37 6AVE2e07 
1C3B 8BF3 
1C3I> E67E02 
1C40 8A20 

1C42 A284 07 
1C45 88268507 
1C49 E87202 



SOURCE LINE 

1768 
t769 

1770 } 

1771 EVEHT_T_OUT: 

1772 ; 

1773 EVENT^EVEMT! 
1774 
!775 
1776 
1777 

1778 ; 

1779 EVEMT.AUTHO: 
1780 
1781 

1782 ; 

1783 EVEHT^CLEARi 
1784 
1785 

1 786 EVENT^MSG i 
1787 
1788 ; 
1789 
1790 ; 
1791 

1792 } 

1793 EVENT.FLUS: 
1794 
1795 
1796 
1 797 

1798 ; 

1799 RANDOMJfOYAKU: 
1800 

1801 

1802 

1803 

1804 i 

1805 

1806 

1807 

1808 

1809 

1810 ; 

181 1 

1812 ; 

1813 

1814 

1815 

1816 

1817 

1818 

1819 

1820 

1S21 i 

1822 

1823 

1824 



EVEHT^MIHUS: 
EVEHTJJD 1 
EVEHT^HO : 



JHC RANDOn_YOYAKU 
JMP EVEMT.EPP 

J MP RANDOri_MODORl 

CALL EVENT_TO_BASIC 
CALL VIEU_TBL_LED 
CALL RUN_CONVERTER 
CALL SPU_LED_DISP 
JMP HEXT_END 

CALL KEIYAKU 
MOV AX,ASCII„AU 
JMP EVENT_MSG 

CALL KAIYAKU 
JNC EVENT_NO 
MOV AX,ASCII_DE 
CALL SPU„LED_AX 
CALL TIMER.I.SEC 

CALL NEXT_COHTIHUE 

JMP EV_PC_OK_Y0 

CALL UP.YOYAKU 
JMP EVENT_U& 
CALL DOWN.YOYAkU 
JNC FORCED.EVENT 
JMP MSG_NO_UT^END 

MOV BH. 0 

MOV BL,CIC_BYTE3 

MOV SI.BX 

CALL KEY„BUFF_ADRS 

MOV CBX3CSI3,AL 

MOV CMSB.LEDl^AL 
MOV AL>8SH 
MOV CLSB.LED3,AL 
CALL SPU.LED.FLASH 
CALL TrWER_5_SEC 

CALL NEXT_COHTINUE 

MOV AL, CKEY_DATA3 

CALL KAZUKO 

JC IRC_YOYAKU 

MOV BH,0 

MOV BL,EIC_BYTE3 

MOV SI.BX 

CALL KEY_BUFF_ADRS 

MOV AH,CSX3CBX3 

MOV CLSB_LED3.AL 
MOV CMSB„LED3.AH 
CALL KEY_BUFF ADRS 



P»V Channel Shink i K<* iy«ku 



LSB » 



CCC K«y Input Uait 33 3 



AH 
AL 



C \st KEY 3 
C KEY_DATA 3 



LED Display 



I 
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HEWLETT-PACKARD: 30S6 Assembler 
SOURCE LINE 



1C4C 894004 
tC4F E8C0F8 
1CS2 E841FA 

TC53 8B362807 
1C59 81C6000A 
1C3D 881C 

1CSF E83000 
1C62 833C00 
1C65 7417 
1C67 833C01 
1C6A 740C 

1C6C E86D00 

1C6F E839F8 

1C72 E80E01 

1C75 E933FF 

1C78 E8A4F8 
1C7B E92DFF 

1C7E E996FC 



1C«1 
1CS5 
1C87 
1C89 
4CS0 
tC91 

1C92 
1C95 
1C99 
1C9D 

1C9E 
1CA2 
tCA6 
1CA8 
1CAA 
ICAE 
1C81 
1CB5 
1CB8 
1CBB 
ICBC 
1CC0 
-1CC4 
1CC6 
1CC8 
1CCC 
ICCF 
1C03 
1CD5 



8B362407 
B1 07 
D3C6 

StC60006 
0336 IE 07 
C3y 

6E0009 
03361 E 07 
03361 E07 
C3 

8B362807 
81C6000A 
8A1C 
B700 

891E1E07 

E8D0FF 

268 024F8 

A02A07 

260804 

C3 

88362807 
81C6000A 
8A1C 
B700 

S91E1E07 
E8B2FF 
26803CFe 
7306 

268Q24F8 



1825 

1826 

1827 

1828 ; 

1829 

1830 

1831 

1832 ; 

1833 FORCED^EVENT: 
1834 

1835 

1836 

1837 

1838 ; 

1839 

1840 

1841 

1842 

1843 J 

1844 EVENT_RT1 i 
1845 

1846 ; 

1847 IRG„YOYAKUt 

1848 } 

1849 ; )4t)K»(:)|t}|e}tti«c)Kt|c4e>tt]tr 

1850 ; 

1851 ES_PAY STATUS: 
1852 

1853 
1854 
1855 
1856 

1857 i 

1858 EV_FREG!.ADRS : 
1859 

1860 
1861 

1862 i 

1863 KEIVAK-IJt 
1864 

1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 

1873 KAIVAKUi 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 



etc Pav Channel Tuning 3 3D 
etc P^v 33 J 



MOV CSIJCBX+43, AX 
CALL SPU_LED_FLASH 
CALL LED_BIN_BX 

MOV SI>CIC_BVTE3 
ADD SI, HELP 
MOV CSI3,BL 

CALL EV„FREQ_ADRS 
CMP UORD PTR CSI3,0 
J2 IRG_YOVAKU 
CMP WORD PTR CSI3,T 
J2 EVENT_RT1 

CALL PAY„CH_MIRU 
CALL SPU_LED_OrSP 
CALL EVEKT_BIN„TBL 
JMP EVENT_KEY_WAIT 

CALL SPU_LED_FLASH 
JMP EVENT KEY WAIT 



JMP WT_NO_UT_END 

SI « ES_EVENT_TIMER + tC0HV_N03 * 129 + Channel 

MOV SI, CCQNV_N03 
MOV CL,7 
ROL SI^CL 

ADD SI^ES_EVEHT_TIMER 
ADD SI, C8rNARY_LED3 
RET 



MOV SI,EVENT_NO_FREQ 
ADD SI, CBINARY_LED3 
ADD S I , C B t H AR Y_LED 3 
RET " 

MOV SI,CIC_BYTE3 
ADD SI, HELP 
MOV BL, tSI3 
MOV BH, 0 

MOV CBINARY_LED3 ,BX 
CALL ES_PAY_STATU3 
AMD BYTE PTR ES:CSI3, 
MOV AL, CDEVICE_N03 
OR ES:CSn,AL 
RET 

MOV SI,CIC„BYTE3 
ADD SI, HELP 
MOV BL,CSI3 
MOV BH,0 

MOV EBIHARY_LED3>BX 
CALL ES_PAY_STATUS 
CMP BYTE PTR EStCSlS, 
JNC KAIYAKU.ERR 
AND BYTE PTR ESiCSI3, 



Timer Address 
Channel 



OFSH 



OFSH 
OFSH 



HEWLETT-PACKARD: 8 036 ft»se«bler 



SOURCE LINE 



1 PnQ PO 

1 r 7 


1882 






1 883 






1 884 


KAIYAKU^ERRr 




1 885 




\ roc 


1 886 


PAY_CH_M I RU t 




1 887 




1C£1 26d03CF8 


1888 




1CE3 72 02 


1889 




1CE7 B4C0 


1890 






1891 




1CC9 0A262E07 


1892 


HATU J 


ICED 802680073F 


1893 




1CF2 082680 07 


1894 




1CF6 E8F6F4 


1895 




1CF9 C3 


1896 






1897 




1CFA BEOOOA 


1898 


YOYAKU.SEARCH 


1CFD 03362807 


1899 




1D01 B700 


1900 




1D03 8A1C 


1901 




1D05 83FB00 


1902 




ID 08 74 OF 


1903 




ID OA 4B 


1904 




1D0B E90BO0 


1905 






1906 


; 


1D0E BEOOOA 


1907 


UP.YOYAKU X 


1D11 03362807 


1908 




1D15 B700 


1909 




1D17 BAtC 


191 0 




1D19 8B362407 


191 1 


UP WAKEARI : 
** 


1 n 1 n R 1 A7 


1912 




1D1F D326 


1913 




1D21 81C60006 


1914 




1 D75 8 1 64 


1 91 5 




1D27 43 


1916 


UYL: 


1 D28 83F664 


1917 




1 D2B 7203 


1918 




1 D2D 6601 00 


1919 




1D30 26F60007 


1920 


UYJ: 


1 D34 7506 


1921 




1 D36 FEC9 


1922 




1 D38 75E0 


1923 




1D3A F9 


1924 




1D36 C3 


1925 






1926 


s 


1D3C 891E1E07 


1927 


UD_Y_RET I 


1D40 Ee25FA 


1928 






1929 


* 


1D43 8E3000 


1930 




ID46 033624 07 


1931 




1D4A 881C 


1932 






1933 




1D4C 8B3628Q7 


1934 




1D50 81C6000A 


1935 




1D54 881 C 


1936 




1056 F8 


1937 




1D57 C3 


1938 





STC 
RET 
RET 

CALL ES_PAY_STATUS 
MOV ftH,80H " 

CMP BYTE PTR ES:CSI3,0F8H 
JC HATU 
nOV AH.OCOH 

OR ah,econv_no_bit: 

AHD 8YTE PTR CH0W_EVENT3 , 3FH 
OR CN0U_EVEHT3,AH 
CALL RUN_C0HVE1?TER 
RET 

MOV SI, HELP 

ADD SI,CIC.BYTE3 

MOV BH,0 

MOV BL.CSI3 

CMP B>i,0 

J2 UP^UAICEARI 

DEC BX 

JMP UP.UAKEARI 

MOV SI, HELP 

ADD SI,CIC_BYTE3 

MOV BH,0 

MOV BL,CSI3 

MOV SI,CC0NV_H03 

MOV CL,7 

ROL SI.CL 

ADD SI,ES_EVEHT_TIMER 

MOV CL,1 00 

INC BX 

CMP BX, 1 00 

JC UYJ 

MOV BX, 1 

TEST BYTE PTR ES : CSI J tBX3 , 7 

JN2 UD_Y_RET 

DEC CL 

JN2 UYL 

STC 

RET 

MOV CBIHARY.LED3,BX 
CALL BIHDEC.LED 

MOV SI,EVEHf_CHAHNEL 
ADD SI,tC0NV_N0 3 
MOV CSIJ^BL 

MOV SI,CIC_BYTE3 
ADD SI, HELP 
MOV CSI3,BL 
CLC 
RET 
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HEWLETT-PACKARD: 8 036 Assembler 
SOURCE LINE 







1 939 










1 94 0 








BED ODA 


1 Q<t t 


nni.iu vn vrt L'l i . 

If U '"r1^ T U T H 1 


nCJV 5 J # HELP 


1 D5B 




1 O 




ADD SJ,CIC_BYTE3 


1 D3F 


OH 1 \^ 


1 

1 7*t3 




MOV BL,CSI3 


t PtC 1 

f wKf 1 


D f U U 


1 944 




MOV BH,0 


1D63 


8B362407 


1945 




MOV SI,CC0HV_N03 


1 r»c^ 
1 Ub » 


Bl 07 


1 946 




MOV CL,7 


1 I/O 7 




1 947 




ROL S1,CL 




o 1 U U Uo 


1 948 




ADD SI.ES^EVEMT TIMER 


1 for 


B1 &4 


1 949 




MOV CL, 1 00 


1 Ur 1 


4B 


1 95 0 


DVL ! 


DEC BX 


1D?2 


7503 


1951 




JH2 Dva 


1D74 


BB6300 


1952 




MOV BX,99 


1D77 


26F60007 


1953 


DYJ: 


TEST BYTE PTR ES:CSI3 


1D7B 


75BF 


1954 




JH2 UD_V_RET 


1 f r l* 


r tU7 


1 955 




DEC CL 


1 D7F 


73F0 


1 956 




JN2 DYL 


1 Do 1 


p 9 


1 957 




STC 


1D82 


C3 


1958 
1 959 


; 


RET 


1 D83 


A 01 E07 


1 960 


EVEHT_BIN_TBL : 


MOV AL^CBINARV LED3 


1 Poo 


BE3000 


1 961 




MOV SI>EVENT_CHANNEL 


} D89 




1 




ADD SI,CC0NV_N0 3 


1 L>OL/ 


c a u** 


1 963 




MOV ESn^AL 


1 nfiP 
1 i/or 




1 964 
1 965 

1 JOO 

t 967 


i 

•» 


RET 




















Another Subroutines 






1 97 0 










1 971 










1 3 r ^ 










1 973 






1 D9 0 


58 


1 974 


ANGO_TDUROKU ; 


POP AX 


1 HQI 

1 1/ y 1 




1 975 




MOV SI,NEXT_GO„ADRS 


1 D94 


0 r U U 


1 976 




-MOV BH, 0 


1 1/ * o 


OH ) C.^O U f 


1 

1 3 i' 7 




MOV BL,tIC_BYTE3 


-J 09A 


VC.L'O 


1 5 r C 




ADD BL,BL 


1 D9C 


89 0 0 


1 979 




MOV i:si:CBX3,AX 






1 QO /I 

1 ?t5u 




1 

1 i/T'd 




1 981 


ANG0_1 __1 0 ; 


MOV AX,ASCI1_HU 


IDAI 


E300F7 


1 982 




uftLL SPU_,LED HX 


1DA4 


ESBIFS 


1983 




CALL TZMER_10„SEC 






1984 






1DA7 


E3 1 OFA 


1983 




CALL NEXT_CONTINUE 






1986 


; 




1DAA 


ESFCOO 


1987 




CALL AHGO SUB 


IDAD 


7307 


1988 




JNC AHGO„1_2 0 


1DAF 


3C16 


1989 




CMP AL, CLEAR KEY CODE 


1DB1 


7571 


1990 




JNZ ANGO_ERR 


1DB3 


E942FB 


1991 




UMP RANDOM MODORI 


1DB6 


8800 


1992 


AHG0_1 20: 


MOV LSraCBXl.AL 


1DB8 


8A00 


1993 


ANG0_1_21 : 


MOV AL. CSI3CBX3 


1DBA 


A294 07 


1994 




MOV ELSB LED3,AL 


1 DBD 


B420 


1995 




MOV AH>20H 



CBX3,7 
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HEULETT-PRCKARC': ei)86 A«««niblcr 



SOURCE LINE 



1 OBF 


E8QE0 1 


1 






PALL AMca suei 






1 997 


; 






1 


fcor Or* y 


1 QQO 






CAUL NEXT COHTINUE 






1 4QO 

1 7V7 


/ 






1 DCS 


COC i An 


^ n Afl 
^ V UU 






CALL ANCQ SUB 


1 f^f*Q 


( uo 


2001 






JNC ANGO_1^30 




•Jp 1 c 
I o 








cwp al^cleSr key code 


1 npf* 


7556 


20 03 






JN2 ANCO_ERr" 


1 ftPC 
I ^u>c 




20 04 






JMP ANGO^I^I 0 


1 UL/U 


oo^ U U 1 


X. u 


ANGO_1_30; 


MOV CSI iTeX+I 3 J AL 


1 DD3 


8A4 001 


2 0 06 


AMGO 1 31 : 


riOV AL, CSI3IBX+1 3 


1 


Q284 07 


20 07 






MOV CLSB_LED3^AL 


1 DD9 


8A2 0 


2008 






MOV AH^CSI3£BX3 


1 ut/o 


con u 


20 09 






CALL ftHG0_SUB1 






201 0 








1 Ui/b 




& V 1 1 






CALL NEXT_CONTINUE 






2012 








1 L/C. 1 


cfif*^ n n 


2013 






CALL AHGO SUB 


1 Ot^ 


r o Ub 


t U 1 






JHC AHGO 1 40 


1 UC.Q 


If 1 c 
•sC 1 o 


2015 






CMF AL^ CLEAR KEY^CODE 


I DEB 




? A 1 £ 






u w r* (J w I t 


1 DEA 


EBCC 


O A 1 ? 






-IMP AMnn 1 


^ DEC 




<1 U 1 Q 


AHCO 1 40i 


MOV CSTirBX+23 AL 


1 DEF 


U 


9 A 1 O 


ANGO_ 


,1_41 : 




1 Vr d. 


H^ef^U r 


C'Ai'fi 






MOV CLSB LFD3 AL 


1 DF5 


oRo U V 1 


1 

^ U& 1 






MOV AH 


1 DF8 




^ A^>9 






PALL AKJCO SUB 1 






^ If 


* 






1 Or B 




& U*^ 






HEXT COHT I HUE 






5 A-S^ 


1 






TCfr£ 


r o/s o A n 


^ Uxb 








1 E 01 


r oWO 








V n w M n u ^ 1 ^ n» t i 


1 C ft^ 

1 c.U^ 


1 o 








PMP AL CLEAR KEY CODE 


1 c 09 


r 0 1 P 










1 c U t 




9 AT ft 






JMP AHCO 1 31 


1 £ 09 


Oq4 U Uo 


5* A"? 1 


ANGO 1 RET: 


MOV CSTICBV+^l AL 


1 b UU 


Hco^ Or 








MOV fLSB LEM AL 


1 b Ur 


OHo u u<C 


2033 






MOV AH, CS13C BX+2 3 


1 C. 1 ^ 


CQDS A ti 








CALL ANCO S1JB1 






2035 


i 






1 ^ 1 o 


DC A n A^ 


^ u^o 






MOV fil WFXT no ADP^ 


1 c 1 0 


o? A n 








MOV BH 0 — — 


1 C 1 ^ 


OH 1 U f 


2038 






MOV BL CIC BYTE 3 


1E1E 


02DB 


2039 






ADD BL.BL 


1E20 


8B00 


2040 






MOV AX,CSI3CBX3 


1E22 


50 


2041 






PUSH AX 


1E23 


C3 


2042 






RET 






2043 


s 










2044 












2045 








1E24 


E9BBFA 


2046 


ANGO^ERR : 


JMP «SGERR_MT_EHD 






2047 












2048 












2049 


* 






1E27 


58 


2050 


AHGO INPUT: 


POP AX 


1E28 


6E0004 


2051 






MOV SI^HEXT GO ADRS 


1E2B 


B700 


2052 






MOV BH, 0 



I 
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HEWLETT-PhCKARD: 3036 Asiembler 



SOURCE LINE 



1 C^l^ 


fia 1 P?fi ft7 

OM 1 C& our 


2053 








MOV BL , C I C_BYTE 3 


1 1 
1 CO 1 




2054 








ADD BL^BL 


1 E33 


89 00 


2055 








MOV £51 3 C 6X3 > AX 






2056 










t 


D0DDDO 


2057 




2_ 


.10! 


MOV AX 0B6B6H 


1 nft 

1 ILOO 


COO 7r o 


2053 








CALL SPU LED AX 


1 C JO 


CTQ 1 ACQ 


2059 








CftLL TIMEP 1 0 SEC 






2 06 0 










1 C Otl 


C07QCQ 


2 06 1 








C"6l L MPXT CONTIMUP 






2 062 










1 1 

1 1 


pp£«; Aft 


^ voo 


ANGO_ 


2.11 I 




1 


7*7 ft? 


2 064 








JNC AHCO 2 20 


1 CA.£. 
1 t.**D 


IP 1 c 


2 065 








will M / I C M n>- C*. C 1 *^ LJ d 


1 C^Q 
1 t^O 




2 066 








JM7 ANnn FPP 
V M 1 T 0 u w rv r* 


1 


pooppa 


2 067 








JMP RANDOM MODORI 


1 Piin 


AC nn 

0<3 U *J 


2 068 


ANGO_ 


.2 20: 


MOV tSIUfSyJl AL 


I t^r 




0 ft£0 


ANGO 2 21 : 


1 I ^ / 0 V* 0 c n 


1 P"S? 

1 


too? u u 


207 0 








CftLL AN(^0 SUS2 






2071 










1 E55 


E862F9 


2072 








CALL HEXT.CONTIHUE 






2073 


/ 








t er«so 


tO*f c. \t u 


2074 








PALI AKtCO SUR 


t ^"^la 

1 CwD 


r o UO 


207*5 










1 trver\ 
1 cwl/ 


*7P 1 A 
I o 


iS 076 








PMP Al CI PAP t^FV PODF 


1 tiDr 




i>ft7"? 










1 bo 1 


bo u& 


5 ft7S 








.IMP AKlf:n ? 1 fl 


1 E63 


004, n n 1 

00"T V U 1 


2 079 


AHGD 2 30; 


MOV tST 3 tBX+ 1 3 . RL 


1 bob 


ft 


ftQ ft 

C. UO V 


ANGO 2 31 : 




1 CilQ 


pfi79 nn 

CO r ^ U U 


£ uo 1 








taiML.Lt M r< Ll <J 0 U P 






2082 


i 








1 Pfir 

1 


PP4RP9 


2083 








CALL NEXT CONTINUE 




y 


2084 


i 








1 E6F 


E837 00 


2035 








CALL ANGO SUB 


I E72 


73 06 


2 086 








JMC MNCQ 2 40 


1 E74 


3Ct6 


2 087 








CMP AL, CLEAR KEY CODE 


1 E76 


75AC 


2 088 








JN2 ANGO EPR 


1 E78 


EBD5 


2 039 








JMP ANGO 2 21 


t E7A 


0 0 "t l* U £ 


2 (19 0 


ANGO. 




_4 0: 


MOV CSIDrBy+23 AL 


1 C7Pi 




2 09 1 


AHCO 2. 


_4 1 ! 


MOV Abi ?ftff»W 


1 CT o n 


b 0 ^ t? u u 


ft95 














& V 70 










1 


bo J'rr 7 


2 094 








PAI t WPWT PflKITTNIIF 






*: UrO 










1 too 


bCifc U U U 












1E39 


7306 


2 097 








JNC ANG0_2_RET 


tESB 


3C1 6 


2 098 








CMP AL,CLEAR_KEY_CODE 


1E3P 


75?5 


2099 








ONZ ANGO__EPP 


lESF 


EBD5 


2t 00 








' JMP ANG0_2_3l 


lE9t 


884 003 


21 01 


ANG0_2_RETj 


MOV CSnCBX+31 .AL 




BS2020 


21 02 








MOV AX,2020H 


1E97 


E84400 


21 03 








CALL AHG0„SUB2 






2! 04 










!E9A 


BE0004 


21 05 








MOV SI ,NEXT_GO_ADRS 


»E9D 


B700 


21 06 








MOV BH, 0 


1E9F 


8A1E2507 


21 07 








MOV BL. EIC_BYTE3 


.1EA3 


02DE 


21 OS 








ADD BL,BL 




8B00 


21 09 








MOV AX, CST 3CBX3 
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HEULETT-FHCKrtPPi 8086 Ajs«mbler 
SOURCE Link 



1EA7 50 
TEA 8 C3 



1Eft9 
lEAC 
lEAF 
1EB1 
1EB3 
1EB5 
tEB6 
!EB9 
1EBC 
1EBD 



ES55F2 
7300 
3CO0 
75 04 
58 

E93FFA 
E80200 
F9 
C3 



lEBE BEOOlO 
IEC1 B700 
1EC3 8A1E2807 
1EC7 03DB 
1EC9 03DB 
lECB 03DB 
1ECD 03DB 
lECF C3 

1ED0 88268507 
1ED4 ESBDF4 
tED7 E8D1F5 
lEDA E87BF7 
1EDD C3 

1E0E E8C3F5 
1EE1 E874F7 
1EE4 C3 



»EE5 
IEE3 
1EEH 
1EEC 
IEEE 
lEFl 
IEF4 
1EF7 
lEFA 
1EFC 
lEFF 
1F02 
IF 05 
1F07 
IFOA 
IFOD 
tFI 0 
1F12 



E8D6FF 

B500 

8«F5 

8A1 0 

80E20F 

E81FO0 

3(44301 

SOEt OF 

03M 

E8l40n 

8P4@02 

80E1 OF 

03Dt 

Een900 

3P48 03 

8GE1 OF 

03D1 

C3 



1F13 03D2 
1F15 8BC2 
tF17 03C0 



21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
5l 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 



1 0 
1 1 

12 ; 

13 ; 

14 i 

15 ANGO„SUB: 
16 

17 
18 
19 
20 
21 

22 KAORU; 

23 

24 

25 i 

26 KEY_BUFF_ADRS: 
27 

23 
29 
30 
31 
32 
33 

34 ; 

35 ANGO_SUB 1 : 
36 

37 
38 
39 

40 ; 

41 ANGD_SUB2: 
42 

43 

44 ; 

45 ANQO_Bir-l_DX: 
46 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
53 
59 
60 
61 
62 

63 ; 

64 MULTI 1 0 DX: 



PUSH AX 
PET 



MOV AL. CKEY_DATA3 

CALL KA2UK0 

JNC KEY„BUFF_ADRS 

CMP AL,TIHEf?_OUT_CODE 

JMZ KAORU 

POP AX 

JMP RANt>OM_MOOORI 
CALL KEV*_eUFF_ADPS 
STC 
RET 

MOV SI,KEY„DATA„STACK 

MOV BH,0 

MOV BL, CIC_BYTE3 

AC>D BX.BX 

ADD BX.BX 

ADD BX^BX 

ADD BX,BX 

RET 

MOV CMSB_LED3.AH 
CALL SPU_CLEAR_D1SP 
CALL SPU_LED_DISP 
CALL TII1ER.10_SEC 
RET 

CALL SPU_LED_AX 
CALL TIMER 1 0_SEC 
RET 

CALL KEY_BUFF_ADRS 

MOV CH,0 

MOV DH,CH 

MOV DL,CSI3CBX3 

AND DL.OFH 

CALL MULTI„10_DX 

MOV CL, CSI+1 3CBX3 

AND CL.OFH 

ADD DX^CX 

CALL MULTI.l 0_DX 

MOV CL, CSI+23CBX: 

AND CL,OFH 

ADD DX,CX 

CALL MULTI_10_DX 

MOV CL, tSI+33CBXD 

AND CL>OFH 

ADD DX,CX 

RET 



DX » #1 

DX » #1*10 



; DX » #1*1 D+#2 

; DX #1*1 0*#2>*1 0 



DX « <#r*!0-»-#2>*10+#3 

DX «r <#t'*I 0+#2>*l 0+#3"^*l 0 



DX >:#1*1 0*#2>*1 0+#3>*l 0+#4 



65 

66 



ADD DX,DX 
MOV AX,DX 
ADD AX^AX 



=*2 
*2*2 



* m4 
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HEWLETT-PHCk APD : 9086 Assembler 



SOURCE LINE 



1 F 1 9 


03C0 


2 1 67 


1 F 1 B 


03D 0 


21 68 


1 F 1 D 


C3 


2 1 69 






2170 






2171 






21 72 


1 F 1 E 


58 


21 73 


1 F 1 F 


BE 0 0 D4 


2 1 74 


1 F22 


B7 0 0 


2 1 75 




OM 1 C U t 


2 1 76 


1 F28 


02DB 


2 1 77 


1 F2ft 


39 00 


2 1 78 






2 1 79 


1 F2C 


'E83FFF ' 


213 0 


1 F2F 




2181 






2 1 82 


1 F33 


B85?4 1 




1 F3S 




2 1 34 


1 F39 


E3 0AF7 


2 1 85 






2 1 S6 


1 F3C 


E87BF8 


2 1 37 






2 1 88 


1 F3F 


A08907 


2 1 89 


1 F42 


3C 1 2 


219 0 


1 

! r 


r ■* r O 


~* 1 Q 1 


1 F46 




1 7^ 


1 F<8 


74&2 


2 1 93 


1 F4A 




^ I - "t 


1 F4D 


PP4 n fl7 


9 1 

<: 1 73 


1 F50 


B02 0 


A i ?0 


1 

1 r ^£ 




1 

t 1 3* f 


1 F55 




lb 1 7C 


1 F57 


A2S4 07 




t F5A 


E84EF5 


220 0 


1 F5D 


E8E6F6 


22 0 1 






2202 


1 F6 0 


E857F8 








2204 


1 F63 


A 08907 


2205 


1 PAA 
I r 




uo 


1 F68 


74*i2 


A ^ U r 


1 Fi&A 


3C 1 6 




1 

1 r 


^ ATP 




1 PAP 


cot LT r 




1F71 


3A6007 


221 1 


1F74 


30E403 


2212 


1F77 


OADC 


2213 


1F79 


8A40FF 


2214 


1F7C 


A23507 


2215 


1F7F 


SAOO 


2216 


1F8I 


A28407 


2217 


1F84 


E8 0DF4 


2218 


1F87 


E821F3 


2219 






2220 


1F8A 


E831FF 


2221 


1F8D 


FE4007 


2222 


1F90 


3A6007 


2223 



ADO AX, AX 
ADCi DX.AX 
RET 



+2*2+2 
*2 * *8 



* I 0 



« )«. itt 4> ^•l 41 4t •It 4r 



AHG0_D1 SPLAY: 



AHr;0_DISP_LP: 



Kev In Shita Angou Wo Displav Sur«j ' 
POP AX 

MOV SI ,NEXT_GO„ADRS 
MOV BH. 0 ~ 
MOV BL, C1C_BVTE3 
ADD BL.BL 
nOV tSI3tBX3,ftX 

CALL KEV_BUFF_ADRS 

MOV BYTE PTP ESnCBX+7a,0 

MOV AX,ASCir_AU 
CALL SPU LED AX 
CALL TIMER_lI?EC 

CALL HEXT_CONTINUE 

MOV AL, CKEY_DATA3 

CMP AL , AUTHO_KEY_CODE 

JZ AHGO_HIHTEI 

CMP AL.CLEAR_KEY_cbDE 

sfZ ANGO_HO_AUTH0 

CALL KEY_BUFF_ADP£: 

IHC BYTE PTR CSnCBX + 7] 

MOV AL,20H 

MOV CMSB^LED] .AL 

MOV AL. CSIKBX3 

MOV £LSB_LErO,AL 

CALL SPU L£D_DISP 

CALL TinER_I_SEC 

CALL NEXT_COMTINUE 

MOV AL. i:key_data3 

CMP AL , AUTHO J'EY_CODE 

OZ ANGO_HIWTEI 

CMP AL, CLEAP^l-rEV.CODE 

ANGO_HO_MUTHn 
CALL KEY_eiJFF_HDPS 
MOV AH>CSnCBK*7D 
AND AH, 3 
OR BL,AH 

MOV AL,CSIKBX-13 
MOV CMSB_LED3,HL 
MOV AL^ CSI 2tBi'.2 
MOV rLSB_LED3.AL 
CALL SPU_CLEAR_DI8P 
CALL SPU_LED_DISP 

CALL KEY_BUFF_ADRS 

INC BYTE PTR CSI3CBX+73 

MOV AH, CSI3CBX+73 
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HEWLETT-PACKARD: 



SOURCE LIME 



t F93 


8 0FC96 


2224 




t F96 


7314 


2225 




\ F98 


dOE403 


2226 




1 F9e 


75CD 


2227 




1 F9D 


E8A6F6 


2228 


AUGO_AU_RETRY : 






2229 


; 


1 FAO 


E81 7F8 


223 0 








2231 




1 FA3 


A08907 


2232 




1 FAS 


3C1 2 


2233 




t FA8 


741 2 


2234 




1 FAA 


EBS7 


2235 








2236 


} 


1 FAC 


BE 0 0 04 


2237 


ANGO_NO_AUTHO i 


1 FAF 


B700 


2238 




1 FBI 


8A1 E2807 


2239 




1 FB5 


02D6 


224 0 




1 FB7 


8BQ0 


2241 




1 FB9 


50 


2242 




1 FBA 


F9 


2243 




1 FBB 


C3 


2244 








2245 




1 FBC 


BE 0 0 04 


2246 


ANGO_NINTEI ; 


1 FBF 


B7 0 0 


2247 




1 FCt 


8A1E2807 


2248 




1FC3 


02D6 


2249 




tFC7 


SB 0 0 


2250 




1 FC9 


50 


2251 




IFCA 


F8 


2252 




IFCB 


C3 


2253 








2254 






✓ 


2255 








2256 




1FCC 


3C88 


2257 


PAY_GR0UP_1 I 


1FCE 


74 06 


2258 




1 FDO 


3C8A 


2259 




1FD2 


7478 


226 0 




1FD4 


F8 


2261 




1 FD5 


C3 


2262 








2263 


* 


1FD6 


8A44 05 


2264 


PAY_PROG_STAPT 


1 F09 


B4 0 0 


2265 




1 FDB 


8B54 06 


2266 




tFDE 


6B0009 


2267 




1 FE1 


03D8 


2268 




1FE3 


03D8 


2269 




1FE5 


8917 


227 0 








2271 




1FE7 


6A00D0 


2272 




1FEA 


BB0006 


2273 




1FED 


03D8 


2274 








2275 




1FEF 


d3FA06 


2276 


EV_F_ST_CK! 


1FF2 


7356 


2277 








2278 




1FF4 


26F6a707 


2279 




IFFS 


7449 


2280 





8086 Asscnblcr 



CMP AH, 150 

JNC ANGO_NO_AUTH0 

AND AH ^3 

JH2 AHGO_DISP_LP 

CALL TIMER_1_S£C 

CALL HEXT_COHTIHUE 

MOV AL,CKEV_DATA3 
CMP AL, AUTHO_KEY_CODE 
J2 ANCO_NINTil ~ 
JMP ANGO„AU_UT_LP 

MOV SI ,NEXT_GO_ADRS 

MOV BH, 0 

MOV BL, CIC_EVTE3 

ADO BL^BL 

MOV AX,CSI3CBX3 

PUSH AX 

STC 

RET 

MOV SI ,MEXT_GO_ADRS 

MOV BH, 0 

MOV BL, CIC_BYTE3 

ADD BL.. BL 

MOV AX,CSI3CBX3 

PUSH AX 

CLC 

RET 



CMP AL,S8H 

JZ pay_prog_start 

CMP AL,8AH 

JZ PhY_PR0G_3T0P 

CLC 

RET 

MOV AL,CSI+5 3 ; Chinft*! 
MOV AH, 0 

MOV DX,CSI+63 ; DX » Freq. Data 
MOV BX,EVEHT_NO_FREQ 
ADD BX,AX " 

ADD BX,AX ; BX » Freq . Table Address 

MOV CBX3,DX J Frcqyencw S-st 

MOV DX, 0 

MOV BX,ES_EVEHT_TIMER 
ADD BX,AX 

CMP DX,6 

JNC P_P_START_RET 

TEST BYTE PTR ES:tBX3,7 
JZ NEXT_EV_ST 
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HEiJLETT-PACKt:.Rt>: 80S6 Aryembler 
SOURCE LINE 







1 








1 FFft 


5 0 


^ iCO A 




PUSH ftX : Chsnn*! 


1 FFB 




•? "SO*? 
i -,5 




PUSH BX : N th Conwsrtsr 


1 FFC 








PUSH DX ; Drop Ho. 






4&<&09 








1 FFD 


A3 1 E 07* 






MOV 


CBINAPV_LED3 , AX 


^ u u u 


Dot bt*» u r 






MOV 


CCONV HOI .DL 




JCOOH U f 






MOV 


AL,E3: 




u < 


2289 




AND 


AL^7 




r 5 U2 


229 0 




JN2 


DEV OK 


2 0 OB 


B 0 02 


1 
1 




MOV 


AL,2 








i?ty_UK : 


MOV 


CDEVICE_MO:,AL 


2010 


02C 0 






ADD 


AL.AL " 


2012 


02C0 


2295 




ADD 


AL, AL 


£ U 1 4 


fior* ft 


2296 




ADD 


AL^AL ; AL * 8 


9 n 1 £ 


nopi ft 






ADD 


DL, AL 






2298 




MOV 


CIC eVTE3.DL 


4^ U 1 L 


to 1 Hr y 


2299 




CALL COHV_T0_DROP 


2 U 1 r 


E884F 0 


230 0 




CALL 1D_DR0P DEVICE 




r Q Q cr c* "J 
boor r ^ 


2301 




CALL SPIJ RELAY OM 


2 025 


88 1 El b 0 f 


2302 




MOV 


BX, C BINARY LED! 


2 029 


E83CF7 


2303 




CALL BINDEC LED 






^304 








2 02C 


BIT Q A fl"? 


2305 




MOV 


SI, JUMP_ADDRESS 


2 O^r 




23 06 




ADD 


SI, C IC_BYTE3 


2 033 


03362807 


2307 




ADD 


3I,CIC BYTE3 




OD 1 Q 1 HU f 


2308 




MOV 


DX, CEASE P0IHT3 


2 039 


89 1 4 


2309 
231 0 




MOV 


csn.DK 




C0 1 err 


1 1 




CALL FORCED EVENT 




/■ 


2312 


> 






2040 


5ft 


2313 




POP 


DX 


2041 


5B 


2314 




POP 


B>i 


2042 


58 


2315 




POP 


A>i 


2043 


42 


2316 


NEXT_EV_ST : 


INC 


DX 


2044 


81C38000 


2317 




ADD 


B>i, 128 


204S 


EB«5 


2318 
2319 




J MP 


EV F £T ZY 


204H 


F8 


2320 


P_P_STmRT_RET; 


CLC 




204S 


C3 


2321 
2322 




RET 




2 04C 


90 


2323 


PftY_PP0G_3T0P: 


NOP 




204D 


F8 


2324 


PttY_GR0UF_2 : 


CLC 




204E 


C3 


2325 




RET 





Event Timer Addr*ii 



2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 



GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 



POUER_DET_CMD 
L0AD_FROM_DR0P 
LOAD_TO DROP 
SPU_STATUS„REQ 
ID_DROP_DEVICE 
1C„DR0P_DEVICE 
COM V_SU_B I T„AL 
DROP_BIT AL 
SPU_RELAY_OFF 
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HEWLETT-PmCKAPD: 8036 Assembler 



SOURCE LINE 



2338 


GLOBAL 


SPU_CLEAR_DISP 


2339 


GLOBAL 


EVENT_LED_OFF 


2340 


GLOBAL 


DPOP_MAP_SET 


2341 


GLOBAL 


KEY_OPEPATIOH 


2342 


GLOBAL 


COUV_TO_DROP 


2343 


GLOBAL 


DPOP_T0_C0NV 


2344 


GLOBAL 


BIHDEC^LED 


2345 


GLOBAL 


LED VIEW_TBL 


2346 


GLOBAL 


SPU LED„DISP 


2347 


GLOBAL 


RUN_COHVERTER 


2348 


GLOBAL 


MhKEARI_DE_0H 


2349 


GLOBAL 


OP SPU_OFF 


2350 


GLOBAL 


OP INITIAL 


2351 


GLOBAL 


BASE_ROUTIHE 


2352 


GLOBAL 


JUMP_ADPS„INIT 


2353 


GLOBAL 


JUf1P]I»=^DP£._IHI2 


2354 


GLOBAL 


C>EVICE_MAP_SET 


2355 


GLOBAL 


PAY_GROUP_I 


2356 


GLOBAL 


PPY_GR0UP_2 



2357 ; 

2358 ; 

2359 ; 

2360 EXTRN SPECIAL_SPU_1 
^361 

2362 
2^63 
2364 
2365 
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What Is Claimed Is ; 

!• A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective s\ibset of the subscriber premises, com- 
prising: 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one of the sTobscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that saibscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
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channel data received via the drop cable, the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means* 



2. The apparatus defined in claim 1, 
further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing xinit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein: said sxibscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal. 

4. The apparatus defined in claim 3, 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means . 
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5. The apparatus defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal, 

6, The apparatus defined in claim 2, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal, 

7, The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fourth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal, 

8. The apparatus defined in claim 5, 

wherein : 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information . 

9, The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal inf oannation . 

10. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized- 
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11. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
unit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply- 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored channel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal. 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13. The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force ttine data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force time data* 

14 • The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data. 

15* The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses; 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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commencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
siibscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means ; and 

said sixth means associated with said 
external control imit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information. 

17. The apparatus defined in claim 6, 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to acciimulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means; 
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the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty- first 
means responsive to the send function data of the 
third control signal for enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty- second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bands; 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20. The cable television system defined in 
claim 19, wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
sxibscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control iinit and for causing 
that external control Tuiit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 

external control xxnit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control iinit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control tinit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control \init 
means ; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 

22* A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises. 
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and other signals between the head end and the 
plurality of st±»scriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

exteraal control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of . the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the sxabscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control unit for receiving 
and storing the infomation indicated by the control 
signals applied to all of the drop cables associated 
with that external control unit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso- 
ciated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 
unit means has information to transmit to the head 
end. 

23. The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control luiit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
infoirmation and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information. 

24. The cable television system defined 
in claim 23, wherein: 

said external control xinit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 
polling signals; and 

said polling signal processing means 
associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has infojnnation to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predeteannined rela- 
tionship to the received response threshold level 
signal data. 

25. The cable television system defined 

in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said exteamal control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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tiie level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 

26. A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 



-338" 01 67237 

the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetermined 
relationship to the threshold level indicated by the 
threshold level control signals, 

27- A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information ; 

third means associated with the head 
end for transmitting to the teminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals. 

28. The cable television of claim 27, 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data, 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control unit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a searvice request signal 
indicative of a request by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop polling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a sTxbscriber device 
means is requesting to communicate with the external 
control unit means. 

30. The cable television system of 
claim 29, wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29, further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 
unit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 
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the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information, 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable. 

33. The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the subscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network, comprising: 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal 
to which the television signal received from the 
cable network is applied; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control xmit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 

control unit means; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means. 
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35, A cable television system for pro- 
viding selected television signals to a pluifality of 
remotely located subscriber premises via a cable 
ne two r k , compr i s ing : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the sxibscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber 's premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by. the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
means in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36- A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 
head end means for transmitting a 

television signal; 

a cable network having a plurality of 
cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plurality of subscriber unit means 
associated with each external control unit means, 
each subscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that sxibscriber wishes 
to select; 

cable selecting means associated with 
each siibscriber xinit means for selectively connecting 
each siibscriber unit means to one of the plurality 
of cables of the cable networks- 
first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber iinit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber unit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable. 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 
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external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

siibscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that sxibscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control xmit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitiry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a- second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third means associated with each 
external control unit means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized. 

38, The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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